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INTRODUCTION 


The  /tI  SC  Reporting  Syitem.  AFSC  technical  documentary  reports  (TDRs)  are  formal  documents  that 
describe  fo  .'ermonent  record  the  precise  noture  and  results  of  research  and  development  efforts  and  achieve¬ 
ments.  Thc'  Ischnical  documentary  reporting  system  does  not  include,  nor  does  this  index  list; 

a.  D>;umnnts  prepared  primarily  to  convey  informotion  of  a  management,  operational,  financial,  or 

odminiitrotiv'ii  nature. 

b.  Documents  whose  content,  although  technical,  is  of  use  to  only  a  very  limited  audience  or  does  not 
convey  infc  riiotion  significant  enough  to  warrant  preparation  and  distribution  as  a  formal  TDR. 

NOTE;  A 'SC  Manual  5-1  sets  forth  the  command's  requirements  and  guidelines  for  preparing  and  distributing 
technical  documentary  reports.  Copies  of  the  manual  may  be  obtained  from  the  Air  Force  Systems 
Ccrmand  (SCAXT),  Andrews  AFB,  Washington  25,  D.  C. 

Im-lcM:.  -  Post  ond  Present.  In  the  post,  AFSC  field  organizations  issued  quarterly  indexes  to  their 
technical  'i'>i:umentary  reports,  and  Headquorters  AFSC  consolidated  the  content  of  these  in  an  annual  com¬ 
mand  inde<  Beginning  with  TDRs  distributed  on  ond  after  1  Jonuory  1962,  the  individual  quarterly  indexes 
ond  the  corirand  annual  index  were  discontinued  in  favor  of  a  command  quarterly  index. 

The  i'ldex  contains  only  unclassified  information,  in  order  to  permit  wide  distribution.  Because  of  this, 
it  lias  been  necessary  to  omit  titles  or  abstracts  thot  reveal  classified  information. 

Usei  comments  and  suggestions  for  improvement  of  the  index  ore  welcome;  they  should  be  addressed  to 
Air  Force  jy  items  Command  (SCAXT),  Andrews  AFB,  Woshington  25,  D.  C.  Use  the  same  address  in  ordering 
copies  of  he  index,  changing  the  number  of  copies  to  be  received  on  automatic  distribution,  etc. 

Old  iind  New  Report  Designators.  For  some  years  the  command's  reports  were  issued  in  two  different 
categories.  Technical  notes  (TNs)  were  used  to  document  interim  findings  (progress  reports,  for  example)  and 
short-term  vjjects.  Technical  reports  (TRs)  were  used  for  overoll  documentation  of  technicol  efforts  ond  the 
more  impo"'<iit  individual  tasks.  There  exists  at  present  a  stage  of  transition  during  which  this  differentiotion 
is  being  d'spped  in  favor  of  identifying  all  such  documents  os  technical  documentary  reports  (TDRs),  Until 
the  changnDver  has  been  completed,  a  given  index  may  include  listings  of  oil  three  types  (TNs,  TRs,  TDRs). 
Index  user  i  ;.hould  poy  close  attention  to  the  designators  TN-,  TR-,  and  TDR-,  particularly  when  ordering 
document  .‘f 

Use  C'l  Cross-References.  Included  in  the  rear  of  the  index  are  various  cross-references  occording  to 
contract  niinuer,  project  number,  ond  so  on.  Note  thot  these  cross-references  refer  the  reader  to  on  "item* 
number,  l  or  example,  in  the  "Contract  Number  Cross-Reference*  section,  a  listing  for  contract  AF  40(600)- 
906  might  rt  ler  the  reader  to  Item  No.  8-16.  The  figure  8  stands  for  Section  8  of  the  index  •  the  section  that 
lists  the  IC'lis  of  the  Arnold  Engineering  Development  Center.  The  figure  16  is  the  seriol  number  of  the  TDR. 
Thus,  the  eitry  “8-16"  in  a  controct  number  cross-reference  listing  is  the  some  os  writing  out  "AEDC-TDR- 
62-16, ■  l.■'o  tot  use  item  numbers  for  ordering  copies  of  TDRs;  use  the  completely  written  out  TDR  number. 

Th<i  ASTIA  Collection.  Most  of  the  TDRs  produced  by  AFSC  ore  ploced  in  the  collection  o'  the  Armed 
Services  Technicol  Informotion  Agency  (ASTIA),  Arlington  Holl  Station,  Arlington,  Virginia.  Thereafter, 
ASTIA  is  relied  upon  as  much  as  possible  to  sotisfy  the  needs  of  occredited  ASTIA  "customers*  who  did  not 
receive  c:pies  os  part  of  the  initial  distribution  mode  by  AFSC, 

M(t!.t  of  the  descriptive  entries  include  information  concerning  availability  from  ASTIA.  This  informa¬ 
tion  incit'les  the  ASTIA  document  number  (AD  No.),  if  opplicoble  ond  available,  ond  a  code  letter  indicoting 
the  partic  jiar  factor  that  governs  ASTIA's  release  of  the  TDR.  A  typicol  entry  might  be;  "ASTIA;  AD  399 
399L,  Code  MD,  The  code  letters  used  hove  the  following  meanings; 

Cone  AA  -  Available  to  accredited  ASTIA  users.  No  special  limitotions  upon  ASTIA's  release.  Order 
from  ASTIA  by  AD  numi  er  (no  other  identifying  informotion  needed  by  ASTIA). 

Cone  CO  -  Controlled  by  the  respc  sible  AFSC  organization.  All  requests  must  be  routed  through  thot 
orgonizotion,  giving  AD  number,  AFSC  document  (TDR)  number,  document  title,  ond  justifi- 
ccticn  of  need  for  the  document. 

Co  le  GD  -  Government  agencies  moy  order  direct  from  ASTIA.  Others  route  requests  some  as  for  Code 
CO. 

Co  le  MD  -  Military  agencies  may  order  direct  from  ASTIA.  Others  route  requests  icme  os  for  Code  CO. 


Best  Available  Copy 


Cod*  NS  -  Copi**  not  luppliod  by  ASTIA  (non-r*produeibl*  documont,  copyrighted  material,  etc,).  Order 
from  the  reipontibi*  AFSC  organization,  giving  AFSC  document  (TOR)  number,  document 
title,  ond  document  dot*. 

Cod*  NC  •  No  copies  in  ASTIA  collection.  Order  from  responsible  AFSC  organization,  giving  AFSC 
document  (TOR)  number,  document  title,  document  dote,  and  justification  of  need  for  the 
document.  (TDRs  withheld  from  ASTIA  usually  contain  information  that  is  sensitive  from  a 
security  point  of  view.) 

Cod*  XX  -  Information  not  available  at  the  time  this  index  was  published. 

The  cod*  letters  and  their  associated  meanings  are  peculiar  to  this  index,  and  are  used  solely  to  convey  infor¬ 
mation  to  its  readers  in  the  briefest  monner  practical.  They  should  not  be  cited  when  ordering  copies  of 
TDRs. 

Hints  on  Ordering.  Individuals  ore  urged  to  use  their  organization's  technical  library  as  a  channel  for 
ordering  and  receiving  copies  of  TDRs.  This  helps  to  insure  that  information  about  the  TDR  will  be  available 
in  the  library  for  future  use,  and  minimizes  the  likelihood  of  duplicate  requests  from  others  in  the  same  organ¬ 
ization.  Requests  mad*  to  AFSC  activities  for  copies  of  the  TDRs  listed  in  this  index  should  include  an 
appropriate  statement  concerning  nonavailability' from  ASTIA.  Exomples;  ‘Not  in  ASTIA*.  *We  are  not  ac¬ 
credited  for  ASTIA  services*.  *W*  understand  from  (ASTIA,  a  particular  index,  etc.)  that  ASTIA  release 
requires  your  specific  approval*. 

NOTE:  In  the  sections  devoted  to  the  individual  field  activities  of  AFSC  (Section  2,  for  instance),  TDRs 
are  listed  in  numerical  order  by  the  serial-number  portion  of  the  TDR  number  rather  than  by  the 
calendar-year  portion.  Thus,  ASD-TDR-62-25  would  be  listed  before  ASD-TDR-61-130. 
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LIST  OF  ABBREVIATIONS 


Abbraviotiont  used  in  thi«  index  or*  explained  below.  This  listing  does  not  include  abbreviations  or  symbols 
used  within  the  titles  or  abstracts  of  technical  documentary  reports. 

ASTIA  Armed  Services  Technical  Information  Agency,  Arlington  Hall  Station,  Arlington,  Virginia 

OTS  Office  of  Technical  Services,  Department  of  Commerce,  Washington  25,  D.  C. 

C  Contract  number. 

P  Project  number. 

T  Task  number. 

AD  ASTIA  document  number  (ASTIA's  catalog  number  for  on  AFSC  document). 

SRN  Secondary  report  number.  An  odditionol  document  number  sometimes  placed  on  the  report,  typ¬ 

ically  by  a  contractor  for  his  own  purposes  of  recordkeeping. 

ARPA  Advanced  Research  Projects  Agency. 

Codes  AA,  GD,  MD,  NS,  NC,  XX  -  Explained  in  introduction. 


1-HEADOUARTERS,  AIR  FORCE  SYSTEMS  COMMAND 
Andrews  AF  Bom,  Washington  25,  D.C. 


1.3 

AFSCT0R42.a.  NATURAL  RNVIRONMENTAL  INFOR¬ 
MATION  REQUIRED  TO  SUPPORT  MINUTEMAN 
(WS  133B).  Oct  1962,  31p.  Inct  lllu*.  Hq  AFSC,  OHk« 
of  Staff  Itotaofologltt,  Andrew*  AFB,  Wash.,  D.C.  Jett* 
B.  Havord,  Maj.,  UMF,  and  K.  L.  Pitchford,  Copt., 
USAF.  ASTIA:  Coda  NC.  Sacral 


Thii  report  detcrlbe*  the  WS  133B,  Improved  MINUTE- 
MAN,  and  the  affect*  of  mataerologlcol  poromatar*  upon 
It.  It  pra**nt*  **tlmat**  of  roqulromant*  for  motooro- 
logical  Infermotion  to  tupport  t**t  and  oporational  pfia***. 
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2  -AERONAUTICAL  SYSTEMS  DIVISION 
Wright-Pattcnon  Air  Fere*  lot*,  Ohio 


2.U  (Part  II) 

AS0-TR-4M,  Pt.  II.  THE  PREPARATION  OP  ORCANO- 
METALLIC  DERIVATIVES  OP  INORGANIC  'BENZE- 
NOID*  COMPOUNDS.  Intarim  rpl.  Mar  1962,  23p.  inci 
toblaa.  P:  7023,  T:  73666.  C:  AP  33(616)-7)24;  Mott. 
Intt.  of  Tachnology.  Oiotmor  Sayfarlli,  Minoru  Tokomi- 
towo,  Hirothi  Yomoioki.  Not  in  OTS.  ASTIA:  AO 
276106,  Co6o  AA.  Unelottifiad 

Solaetad  oddition  raoetiont  of  B-trivinyl>Nrtriphanyl> 
borozino  wara  Invottigotad.  Addition  of  bromotrichloro- 
mathona,  carbon  tatrobromida,  banzanathiol,  hydrogan 
brofliida,  di*mathylehlorotilana  and  matbyldichlorotilona 
to  tbit  borozino  it  datcribad.  Phanyllithium  claovad 
tbit  vinylborozina,  giving  tripbanylborona  and  onilina. 
Tbo  firtt  corbon-bridgod  bitborozino,  1,4-bit  [B-bit(tri- 
matbyltilylmatbyl)-N-trimatbyl-(B)-borazyl]  butona,  bat 
boon  praporod  and  itt  tbormol  and  hydrolytic  ttobility 
ttudiad.  Tbo  coniplata  bydroborotion  of  trimatbylvinyl- 
tilono  and  ollyltrimatbyltilona,  ot  wall  at  partial 
bydroborotion  of  tba  formar,  ora  datcribad.  Uto  of  tba 
boronat  producod  in  borozino  tyntbatat  bat  boon  ttudiad. 

a 

2-3 

A$0•T0R•6^^.  BASIC  RESEARCH  AND  DEVELOP¬ 
MENT  IN  FLUID  POWER  CONTROL  FOR  THE  UNITED 
STATES  AIR  FORCE,  Ninth  progrott  rpt,  Jon  62,  66p. 
incI  illut.,  19  raft.  P;  8226,  T:  822604.  C:  AF  33(616)- 
6120.  Mott.  Intt.  of  Tachnology,  Combridgo,  AAitt.  Not 
in  OTS.  ASTIA:  Coda  XX.  Unelottifiad 

Tbit  raport  datcribat  continuing  applied  rotoorch  and 
davolopmont  work  on  problotnt  vjtol  to  tba  datign  and 
davolopmant  of  high  porformonca  hydraulic  and  pnaumotic 
control  oquipmant  for  odvoncad  tyttomt.  Increotod 
amphotit  on  high  protturo  pnaumotic  componontt  ond 
•  tyttomt  raflactt  tbo  approach  to  on  ultimata  objectiva  of 
employ  ing  hot  got  power  to  oporota  tueh  tyttomt.  Con¬ 
trol  volvot,  tarvomotort,  fluid  power  ond  tignol  tront- 
miffion,  and  tachniquat  of  control  oro  the  major  itamt 
ditcuttad  in  tbit  raport.  Trontiant  and  frequency 
ratponto  ttudiat  of  o  reaction  jot  tarvotyttam  ora 
O  datcribad,  and  recant  work  on  exparimontol  datorminotion 
of  windage  lottot  of  reaction  jet  torvomotor  rotort  it 
datcribad.  Botic  invattigotiont  of  jot  relay  davicat  hot 
procaadod  with  the  ttudy  of  input  impadonca  of  o  firtt 
ttoge  device,  ttudy  of  jet  roottachmont  to  o  dovmttraom 
wall,  and  attachment  to  o  downttraom  obttruction  tuch 
at  0  knife  edge.  A  recently  completed  thatit  on  flow 
induced  forcat  in  hydraulic  jot-pipe  volvot  it  alto  turn- 
morized.  Recently  completed  popart  and  thotat  ore  alto 
fitted. 


2-40  (Fort  II) 

ASD-TR4I-4,  Ft.  II.  RESEARCH  AND  DEVELOFMENT 
OF  HIGH  TEMPERATURE  STABLE  ORGANO-PHOS- 
FHORUS  COMPOUNDS.  Final  rpt.  May  1962,  )79p.  inci 
illut.,  tablet,  193  raft.  P;  7340,  T:  734004.  C;  AF  33 
(616)-7963.  Hooker  Chamieol  Cerp.,  Niogro  Fallt,  N.Y. 
C.  F.  Boronouckot,  R.  0.  Carlton,  E.  E.  Horrit.  Not  in 
OTS.  ASTIA:  AO  282027,  Code  AA.  Unelottifiad 

A  numbar  of  tymmatricol  and  untymmetricol  triorylphot- 
phina  oxidot  and  tulfidat  hova  boon  praporod,  uting  in 
ganarol,  o  Grignord  Reaction.  Tbormol  tatting  at  450^ 
5(X>°C  in  taolod  tubot  hot  boon  carried  out  to  meotura 
the  hydroearbon(t)  formed  by  tbormol  dacompotition.  The 
oxidat  ora  thown  to  be  eontidarobly  more  ttobla  than  the 
tulfidat.  Tba  mora  ttobla  compoundt  tattad  contain 
phonoxy  or  fluoro  groupt,  in  o  poro  potition.  Certain 
hatarocyclic  tyttomt,  bated  on  dibanzophotpholo  and 
phanoxophotphina,  thow  axcaptionolly  good  tbormol 
ttobility,  exhibiting  loot  thon  0.2X/1tour  dacompotition 
ot  SOO^C.  Soma  conclutiont  at  to  dacompotition  macho- 
nitm  and  affect  of  ring  tubttitution  ora  odvoncad. 

2-5  • 

ASD-TDR-62-5.  AN  ANALYSIS  OF  AN  INTEGRATED 
PHASE  SHIFT  OSCILLATOR.  Interim  report,  June  61, 
28p.  inci  illut.,  tablet,  4  raft.  P:  4159,  T:  415904. 
C:  AF  33(616)-7553.  Electronict  Rataorch  Lob.,  Univ. 
of  Calif.,  Barkaley,  Calif.  G.  Hochtal.  Soriot  No.  60, 
Ittuo  No.  375.  Not  in  OTS.  ASTIA:  AD277374,Coda  AA. 

Unelottifiad 

In  tbit  raport,  on  integrated  phota  thift  otcillotor  (abbre¬ 
viated  IPSOR)  it  introduced  together  with  itt  onolytit 
datign.  A  rattriction  it  mode  (or  on  output  which  it  o 
near  harmonic  otcillotion.  The  onolytit  and  datign 
procaad  on  the  botit  of  the  equivalence  of  electronic 
action  in  the  regiont  of  the  IPSOR  to  thota  in  o  lumpad 
circuit  modal.  From  the  analftit,  the  firtt  order  depend- 
enca  of  tba  output  oteillotiAi  on  the  poromatort  of  the 
IPSOR  regiont  it  attoblithad.  Exparimontol  obtarvo- 
tiont  with  carefully  ehotan  lumpad  eireuitt  verify  tha 
onolytit  and  datign  proeadurat. 

2-9 

ASD-TDR-62-9.  ANALYSIS  OF  LASER  MODULATION 
TECHNIQUES.  Final  rpt,  Juno  1962,  112p.  inci  illut., 
tablet.  P:  4334,  F:  433513.  C:  AF  33(616)-7869. 
Technical  Rteh.  (jroup,  Inc.,  Syottat,  L.  I.,  N.Y.  Not 
in  OTS.  ASTIA;  AD  283462,  Coda  AA.  Unelottifiad 

An  invottigotion  it  mode  of  tuitoblo  mathodt  for  applying 
o  modulated  tignol  to  o  LASER  to  that  tha  output  of  tha 
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LASER  li  on  infemiolioii  Modutolod  optical  tlgnol. 
Enlttlno  oplleol  maJulotwo  ora  onolyiad  in  tomt  of 
llmltationo  on  frotptoncy,  powof  toqylfoniontc,  bandwidth, 
ond  Mltobillty  for  uao  wllli  LASERo.  A  gwaral  anolytlt 
It  modo  of  llmitotlant  on  bondwldllt  duo  to  powor  dlttlp^ 
tion  and  a  mothod  of  oxtondlng  tho  bandwidth  by  tho  uto 
of  trovollng  wovo  ttnieturot  It  invottigotod.  Finolly, 
rocoRMnandoflont  oro  modo  for  tho  hirthor  dovolopmtnt  of 
high  bilormotien  eopoelty  modulotort,  botod  on  mothodt 
of  uilng  tmoll  volume  modulotort  to  mlnimito  power  dlt> 
tipotion.  Two  mothodt  ore  tuggottod  and  onolytod  in 
detail  Involving  modulation  uting  dioloctrle  fibort  and 
varying  eonditlont  for  turfoeo  rofloction. 

2-9a 

A$0-TR41.9.  SYNCHRONIZATION  METHODS  FOR 
PCM  TELEMETRY.  Final  rpt,  Aug  1962,  S9p.  inel  illut., 
tablet,  13  reft.  P;  4107,  T:  82188.  C:  AF  MIPR  33 
(6I6)-S929.  Naval  Ordnance  Lab.,  Cerano,  Calif.  NOLC 
fpt542.  InOTl  ASTIA:  AD  286835,  Code  AA. 

Unelattifiod 

• 

A  tpoeially  eodod  tynehroniiotlan  pattern  it  required  for 
proper  identification  of  ropotltlvo  fromet  of  pulte-code- 
modulotod  (PCM)  toquancot  of  binary  biti.  Study  hat 
thown  that,  with  on  atiumod  tot  of  criteria,  there  ore 
many  favorable  tync  pottemt.  An  efficient  pattern  it 
detcribed  on  the  batit  of  attumed  criteria  and  hardware 
implementation  at  NOLC.  Thit  pattern  it  compared  with 
tync  pottemt  propoted  by  othert.  A  recommendation  it 
mode  that  a  maximum  frame  tync  pottem  of  33  bitt  be 
ipecified  at  pretont  and  the  choice  of  optimal  pottemt 
be  determined  by  future  ttudy. 

Part  I  of  the  report  tummorizet  the  concluiiont  reached 
in  the  tync  ttudy  at  NOLC;  Port  II  pretentt  a  detailed 
mathematical  analytit,  experimantal  retulti,  and  exten- 
iive  diogramt. 

2-10  (Part  2) 

ASO.TOR42-10,  Pt.  2.  BASIC  STUDIES  IN  RADIATION 
EFFECTS  ON  MATERIALS!  Ionic  Frogmentotien  of 
Meleculet  by  X-royi  end  Secendery  Electten  Spectio 
fram  Bombardment  of  Cat  with  Electrene.  Final  rpt,  Jul. 
1962,  67p.  incI  illut.,  tablet,  9  reft.  P;  7360,  T; 
736003.  C;  AF  33(616)-7678,  William  H.  Johntton 
Lab.,  Inc.,  Baltimore,  Md.  M.  Vettal  et  ol.  Not  in  OTS. 
ASTIA;  AD  285564,  Code  AA.  Unelattifiod 

The  combination  of  a  coincidence  matt  tpectromoter 
(patented)  and  o  tpeclol  x-roy  tube  which  wot  detcribed. 
in  Port  1,  hot  mode  petti  ble  direct  meoturementt  of  the 
ion  frogmentation  pottemt  produced  by  x-ray  impact  on 
timple  got  photo  moleeulet.  Alto  meoturementt  con¬ 
cerning  the  tecondory  electron  energy  dittributiont  for 
N2,  propane,  n-butane,  1,  3,  butadiene,  n-pentane,  argon, 
and  cyclohexane  in  radiation  chemittry  ore  given,  at  a 
fixed  angle,  uting  primary  ionizing  electrdnt  in  tho 
energy  range  of  100  to  1000  ev.  Theoretical  interpreta¬ 


tion  of  the  data  In  termt  of  radiation  chemical  effeett  it 
Included.  Mott  tpedro  are  reported  for  nitrout  oxide, 
and  propane  undw  bombardment  by  low  energy  x-roy  t;  and 
tpectra  wore  alto  ebtainodof  thete  motarlalt  undto  bom¬ 
bardment  by  1200  ev  primary  eleetrent.  The  detign, 
eonttfuctlon,  and  Inttrumontatien,  which  hot  mode  thete 
meaturementt  pottible,  are  detcribed. 

2-16e  (Pert  II) 

ASD.TR41-16,  Pt.  II.  MOLECULAR  STRUCTURE  AND 
PHYSICAL  BEHAVIOR  OF  POLYMERS.  Interim  rpt, 
Moy  1962,  30p.  incI  illut.,  tablet,  15  reft.  P;  7342,  T: 
734202.  C:  AF  33(616)-6965.  Univ.  of  Akron,  Akron, 
Ohio.  M.  Morton,  et  al.  NoMn  OTS.  ASTIA:  Code  XX. 

Unelattifiod 

Model  branched  polymert  hove  been  prepared  by  the 
reaetion  of  relatively  monoditperte  polyttyryl  lithium 
with  tilicon  tetrachloride.  A  ttudy  of  the  dilute  tolution 
propertiot  of  the  bronehtd  moleeulet  hat  confirmed  the 
thooreticol  development  of  the  branching  coefficient,  g’, 
by  Zimm  and  Kilb.  The  tecond  virial  coefficient,  A2,  hat 
been  found  to  decreote  with  ineroated  branching.  In 
addition,  the  Huggint  eonttant,  K’,  hot  been  found  to  be 
o  poor  meoture  of  branching  in  moleculbe.  A  ttudy  hot 
bean  carried  out  on  the  effect  of  polymerixotion  tomporo- 
ture  and  oge  of  active  anionic  polytlyrtne  on  itt  molecu¬ 
lar  weight.  Retuitt  to  dote  hove  thown  that,  et  loott  up 
to  70°C,  neither  polymerization  temperature  nor  polymer 
aging  (up  to  tix  weokt)  hot  any  appreciable  effect  on  the 
polymer,  at  Indicated  by  intrintic  viteotity  meaturementt. 
Furthermore,  analytical  tottt  failed  to  doteetthe  pretence 
of  equilibrium  monomer  ot  70°C,  at  leatt  down  to  0.5X 
concentration,  bated  on  polymer.  Strett  relaxation  meot- 
uremontt  have  been  carried  out  at  room  temperature  uting 
vulconizotot  of  butyl  rubber  and  natural  rubber.  Some 
meaturementt  hove  alto  been  mode  over  a  wide  tarnpera- 
ture  range  with  vulconizotet  prepared  from  fractionated  - 
butyl  rubber. 

2-21 

ASD-TDR-62-21.  MOLECULAR  BANDPASS  AMPLIFIERS. 

Final  rpt,  June  1962,  1(X)p.  inel  illut.,  24  reft.  P:  4159, 
T;  415904.  C;  AF  33(616)^7252,  Hughet  Aircraft  Co., 
Newport  Beach,  Calif.  H.G.  Dill,  C.H.  Fa,  W.P.  Wotart. 
Not  in  OTS.  ASTIA;  AD  284413,  Code  AA.  Unclattified 

Thit  report  eoneemt  invettigationt  of  the  pottibility  of 
combining  temieonductor  inductive  and  negative  retitt- 
ance  effeett  to  give  high  Q  induetoncet  for  fabricating  a 
molecular  bondpatt  amplifier.  The  initial  approach  of 
combining  forward  biated  p-n  junctiont  with  tunnel  diodet 
hat  proved  to  be  completely  unttable.  The  ute  of  current 
ttoble  negative  retittoneet  in  combination  with  forward 
biatod  junctiont  gave  no  bettor  retuitt.  The  Q  of  the 
inductive  diode  it  alwoyt  much  lett  than  one  and  re- 
quiret  0  high  negative  retittanee  which  it  difficult  to 
match  with  the  diode  ehorocterittlct.  However,  a  tran- 
tittor  in  grounded  bate  configuration  with  the  collector 
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ihort-elreultad  was  found  to  glv*  sultobl*  Induetonea 
with  a  Q  noor  on#  at  froquanelat  bolaw  th#  alpha  cutoff. 
It  was  also  found  that  a  sultabU  nogativo  rasi stance 
could  boproducodwlthln  the  dovica  Itself  using  ovaloncho 
multiplication  of  the  collector.  Avalonche  multiplication 
at  voltages  considerably  below  the  bredcdotwi  gives 
stable,  low  noise  operation.  Devices  were  fabricated 
using  high  lifetime  germanium  for  low  frequency  opera¬ 
tion.  Eiqierimental  measurements  on  these  transistors 
have  verified  the  theoretical  analysis  and  hove  demon¬ 
strated  good  thermal  stability.  These  transistors  hove 
been  used  to  fabricate  a  stable  bandpass  amplifier  with 
Q's  as  high  as  45  at  resonant  frequencies  in  the  region 
of  SOOKc. 

2-22a 

A$D-TR-«1-22  POLYMER  STRUCTURES  AND  PROP¬ 
ERTIES.  Final  rpt,  July  1961,  108p.,  inel  illus.,  tables. 
P:  7340,  T;  73404.  C:  AF  33(6l6)-6968.  Mellon  Inst., 
Pittsburgh,  Pa.  E.  F.  Casasso,  et  ol.  Not  in  OTS. 
ASTiA:  AD  27629^  Code  AA.  Unclassified 

Investigations  relating  to  dilute  solutions  of  polymers 
have  comprised:  a  theoretical  treatment  of  Rayleigh 
scattering  to  include  both  intramolecular  and  intermolecu- 
lar  optical  Interference  effects;  the  temperature  depend¬ 
ence  of  the  second  viriol  coefficient  for  polystyrene  in 
cyclohexane;  the  intrinsic  viscosity-molecular  weight 
relation  for  poly-fvinyl  acetate)  in  butonone;  and  design 
and  construction  of  a  precision  li^tscotteringphotometer. 

The  melt  viscosity -molecular  weight  relation  at  21C°  for 
monodisperse  polystyrene  prepared  onionically  was  found 
to  be  identicol  with  that  for  ordinary  fractions. 

Poly-( vinyl  acetate),  prepared  by  on  emulsion  polymerixo- 
tion  in  the  presence  of  a  protein,  yielded  on  insoluble 
component  containing  bound  protein. 

Preliminary  stress-strain  measurements  on  cross-linked 
swollen  polyethylene  gave  only  equivocal  evidence  for 
specific  solvent  effects  on  the  unperturbed  random-flight 
dimensions  of  the  polymer  chains. 

2-26 

ASD-TDR-62-26.  ESTABLISHMENT  OF  THE  APPROACH 
TO  AND  DEVELOPMENT  OF  INTERIM  DESIGN 
CRITERIA  FOR  SONIC  FATIGUE.  Final  rpt,  June 
1962,  154p.  IncI  Illus.,  tables,  46  refs.  P:  1370,  T; 
137001.  C:  AF  33(616)-7694,  North  American  Aviation, 
Inc.,  Los  Angeles,  Calif.  G.  E.  Fitch,  et  al.  In  OTS. 
ASTIA:  AD  28459)[  Cede  AA.  Unclassified 

A  literature  survey  provided  the  background  from  which 
an  approach  was  selected  for  develapment  of  design 
criteria  for  sonic  fatigue.  The  approach  selected  was 
accelerated,  discrete  frequency  life-testing,  the  results 
of  which  are  Interpreted  using  a  sine-random  equivalence 
analysis.  This  approach  offers  the  best  compromise 
between  economy,  accuracy,  and  lead  time  to  cover  struc¬ 


tural  design  problems  for  advanced  design,  design  devel¬ 
opment,  and  prooftesting  of  completed  vehicle  structure. 
Methods  were  extracted  from  the  literature  with  which  to 
predict  the  acoustic  environment  and  determine  the  dura¬ 
tion  of  various  environments  from  mission  analysis. 
Fatigue  data  and  on  exominatlon  of  cumulative  damage 
ore  presented  In  support  of  the  sine-random  equivalence 
technique.  This  method  takes  advantage  of  the  extensive 
fatigue  S-N  data  available  in  the  industry.  Examples  of 
the  application  of  the  analytical-empirical  techniques 
are  presented. 

2-30  (Port  I) 

ASD-TDR-62-30,  Pt.l.  MECHANISM  OF  CROSS-LINKING 
IN  THE  VULCANIZATION  OF  NEW  ELASTOMERIC 
POLYMERS.  Interim  rpt,  June  1962,  37p.  inci  illus., 
tables,  22  refs.  P:  7342,  T:  734202.  C:  AF  33(616)-7798 . 
Wyandotte  Chemicals  Corp.,  Wyandotte,  Mich.  Kay  L. 
Pociorek,  etal.  NotinOTS.  ASTIA;  AD  284890,  Code  AA. 

Unclassified 

The  objective  of  this  program  was  the  elucidation  of  the 
mechanism  of  the  peroxide  induced  cross-linking  of 
fluoroelostomers. 

Several  model  compounds;  4,4-dihydroper(luoioheptane 

(V) ,5,6-diperfluoroethyl-4,4,7,7-tetrahydroperfluorodecane 

(VI) ,  and  3,4-diperfluoroethyl-2,2,5,5-tetr^ydroperf1uoro- 
hexone  (VIII)  were  prepared.  Interestingly,  VI  and  VIII 
as  well  as  2,2,4,4-tetrahydro-3-perfluoroethyl-5-iedoper- 
fluoroheptone  (XIII)  were  resolved  by  gas  chromatography 
into  their  respective  diastereoiosomers.  Treatment  of 
XIII  with  triethylamine  or  potassium  hydroxide  gave  either 
the  olefin  (XVI)  or  the  diene  (XiV)  depending  on  the  con¬ 
ditions  chosen.  VI  afforded  different  olefins  depending 
on  whether  triethylamine  or  potassium  hydroxide  was 
employed. 

Treotment  of  4-hydroperfluorohsptene-3  (IV)  and  VIII  with 
benzoyl  peroxide  failed  to  yield  oiy  interaction  products. 

The  lowest  curing  temperature  of  the  vinyl  idene-fluoride 
perfluoropropene  (VF-PFP)  copolymer-benzoyl  peroxide 
magnesium  oxide-system  was  found  to  be  ca.  100°C, 
whereas  the  optimum  curing  temperature  was  found  to  be 
140-I50°C.  No  physical  test  data  could  be  obtained  for 
the  VF-PFP  copolymer-benzoyl  peroxide  system,  due  to 
the  spongy  nature  of  the  product. 

2-33 

A$D-TDR-62-33.  THIN  AND  ULTRATHIN  ARSENIC- 
DIFFUSED  LAYERS  IN  GERMANIUM.  Interim  rpt,  Nov 
1961,  38p.  inci  illus.,  tables,  12  refs.  P:  4159,  T: 
415904.  C:  AF  33(616)-7726,  Solid-State  Electronics 
Lob.,  Stanford  Electronics  Lob.,  Stanford,  Calif.  R.  T. 
Moore.  Technical  rpt  No.  1659-2.  Not  in  OTS.  ASTIA: 
AD  273783,  Code  AA.  Unclassified 

Techniques  and  results  for  the  control  of  thin  arsenic- 
diffused  layers  in  germanium  are  discussed.  Attempts  to 
achieve  a  ^vice  with  on  ultrothin  junction  depth  of  1S(X> 
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A  and  a  ravort*  broakdewn  of  5  v  kovo  lad  to  Improvod 
malkedi  of  moaturing  thln-junctlen  dopdit.  Maoiuromantt 
of  body-diffutlen  eonttont  and  aquilibrium-turfaea  con- 
eonlratlen  havt  boon  axtondod  down  to  S00‘C,  and  tho 
•ffoct  of  tho  turfoeo  on  ultrothin  loyort  It  doterlbod. 
Finally,  toetionlng  of  ultrothin  diffutod  loyort  in  gormonium 
It  ditcuttod,  and  rotuitt  oro  eomporod  with  tho  optical 
mooturtmontt  of  tho  junction  depth. 

2-34 

ASD.T0R.62.S4.  THE  DEVELOPMENT  OP  IMPROVED 
TECHNIQUES  FOR  CURRENT  PROBES.  Final  rpt,  Mar 
1962,  I53p.  IncI  illut.,  tablet,  24  reft.  P:  4357,  T: 
435703.  C:  AF  33(616)-7393,  General  Dynomlct/Attro- 
noutict.  Son  DioQO,  Calif.  L.  G.  Clough.  AE  60-0997>5. 
Not  in  OTS.  ASTIA:  AO  274215,  Code  AA.  Unclottified 

Ifliproved  and  more  vertofile  tachniquet  for  moaturing 
interference  currentt  were  developed.  Tett  techniquet 
ond  calibration  proceduret  for  trontformer-type  current 
probet  ore  deicribed.  Commercially  available  probet  ore 
evaluated  for  electrical  choracferittict  and  new  probet 
were  detigned  to  extend  reliable  meaturementt  to  1000 
me.  Meaturement  reliobility  it  detcribed  for  detecting 
currentt  flowing  in  multiconductor  homettet;  o  probe 
wet  detigned  for  ute  on  homettet  up  to  8  in.  in  diameter. 
Theoretical  and  experimental  retuitt  are  pretented  on 
effeett  of  adding  a  probe  to  a  line.  Skin  current  probet 
and  meaturement  techniquet  were  developed  including  on 
invettigotion  of  Hall  effect  tentort  ot  detecting  elementt. 

2-35 

A$0-TDR.62-35.  A  SURVEYOF  TECHNIQUES  FOR  THE 
ANALYSIS  OF  SAMPLED-DATA  SYSTEMS  WITH  A 
VARIABLE  SAMPLING  RATE.  Interim  rpt,  Feb  1962, 
28p.  inel  illut.,  22  reft.  P;  8225,  T;  82181.  C;  AF  33 
(6i6)*7l39.  Dept,  of  Engineering,  Univ.  of  Calif.,  Lot 
Angelet,  Calif.  G.  A.  Bekey.  Rpt  No.  61-24.  In  OTS. 
ASTIA;  AD  273348,  Code  AA.  Unclottified 

Thit  report  pretentt  teveral  techniquet  which  can  be 
uted  for  the  analytit  of  tampled-dota  tyttomt  with  a 
non-conttant  templing  period.  It  it  thown  that  the  ap¬ 
plication  of  z-trantform  techniquet  it  limited  to  eatet 
where  the  tompling  pattern  repeott  periodically.  Several 
tpecial  eatet,  including  the  cyclically-varying  tompling 
period  and  the  'Skipped  tample*  problem  ore  outlined. 
The  mott  general  methodt  ovoilable  ore  bated  on  o  direct 
tolution  of  the  tyttem  difference  equotiont.  Thete  equo- 
tiont,  while  time  contuming  to  tolve,  do  make  pottible 
the  evaluation  of  trantient  retponte  tomple-by-tomple. 
The  odvontoget,  limitations  and  pottible  extentiont  of 
the  voriout  methodt  are  outlined.  The  report  includet  a 
numberof  timple  exomplet  and  on  extentive  bibi  iography. 

2-36 

ASD-TDR-62-36.  AN  INVESTIGATION  OF  SAMPLED 
DATA  MODELS  OF  THE  HUMAN  OPERATOR  IN  A 


CONTROL  SYSTEM.  Final  rpt.  May  1962,  343p.  Inel 
illut.,  tablet,  201  reft.  P:  8225,  T;  822501.  C:  AF  33 
(616)-7139,  Univ.  of  Calif.,  Let  Angelet,  Calif.  G.  A. 
Bekey.  Rpt.  No.  62-6.  In  OTS.  ASTIA;  AD  273347, 
Cede  AA.  Unclottified 

Thit  report  prettntt  on  analytical  and  et^erimentol  ttudy 
of  o  new  clatt  of  human  operator  modelt,  bated  on  dit- 
erete  rather  than  eentinuout  operationt.  The  frequency 
eharaetorlttiet  of  the  tompled-dota  modelt  ore  onolyzed 
by  meant  of  z-trantform  techniquet.  The  experimental 
progri.m  wot  bated  on  meaturement  of  the  power  tpectrol 
dentity  of  the  tracking  error  and  output  with  both  con- 
tinuout  and  intermittent  ditployt.  The  propoted  modelt 
ore  thown  to  be  contittent  both  with  the  experimental 
retuitt  and  with  previout  evidence  on  human  tracking. 

The  implicotiont  of  the  new  tampled-dota  modelt  for  the 
detign  of  mon-machine  tyttemt  ore  ditcutted  and  a  num¬ 
ber  of  tuggettiont  for  extentiont  of  thit  work  ore 
pretented. 

2-41 

ASD-TDR.62-41.  FLARE-OUT  COMPUTER.  Final  rpt, 
Dec  1961,  47p.  inel  illut.  P;  6190,  T;  619004.  C;  AF 
33(616)-8148,  Link  Divition,  General  Preeltion,  Inc., 
Binghamton,  N.Y.  George  W.  Jenten,  Edward  D.  Vinton, 
Not  in  OTS.  ASTIA:  Code  XX.  Unclottified' 

Thit  report  pertoint  to  a  Flore-Out  Study  conducted  in  an 
ME-1  Flight  Simulator  uting  the  analog  technique  of  com¬ 
putation.  Thit  invettigotion  it  part  of  flight  control 
approoch  and  landing  program. 

Since  a  critical  phate  of  approach  and  landing  it  flare- 
out,  thit  study  hot  been  conducted  to  promulgate  knowl¬ 
edge  that  could  lead  todevelopmentofan  optimum  approach 
and  landing  flight  control  tyttem. 

Retuitt  of  thit  ttudy  have  developed  tome  very  interetting 
charactorittict.  It  it  recommended  that  thete  charaeter- 
iitict  be  further  invettigated  through  applied  rqteorch  in 
a  higher  performance  type  of  timulator. 

2-42 

ASD-TDR-62-42.  COMPACT  POWER  FUEL  CEL|.. 
Final  rpt,  June  1962,  78p.  inel  illut.,  toblet,  7  reft. 
P:  3145,  T:  60813.  C:  AF  33(616)-7735,  Montonto 
Retearch  Corp.,  Everett,  Matt.  J.  0.  Smith,  et  ol.  In 
OTS.  ASTIA;  AD  282862,  Code  AA.  Unclottified 

A  fuel  cell  battery  wat  bujlt  meeting  the  contract  tpec if i- 
cationt,  namely,  generation  of  15  wattt  at  5  amperet  for  * 
8  hourt  utilizing  hydrazine  (5^  in  10(1  KOH)  at  fuel  and 
nitric  acid  (10M)  at  oxidant.  The  battery  contittod  of  3 
cellt  each  having  on  electrode  area  of  120cm7.  The  open 
circuit  voltage  wat  5.95  voitt.  Over  the  8-hour  period  the 
total  current  wat  jutt  over  5  amperet  at  on  operating 
voltage  of  about  4  voitt.  The  battery  produced  35  watt- 
hourt/pound.  Pentaborane  and  hydrogen  peroxide  were 
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•lio  lotloJ  00  hwl  (*14  Ml4Mt,  loinctlvoly,  wMi  ooeh 
olhor  and  wllh  hydwilno  wd  nlirte  oeld. 

^43 

ASO.TOR424S.  0IVn.0FM»4T  OF  WON  TIMFERA. 
lURI  MSIGN  CMTMIA  FOR  AIRCRAFT  TIRES. 

Final  rpt,  July  196%  7lp.  IncI  llluo.,  tabloo.  P:  1369, 

T;  136903.  C;  AF  33(616)-S711,  Unllod  Stotos  Rubbor 
Co.,  Dotrait,  Mich.  J.  M.  Almond  J.  G.  Moneholtl.  Not 
In  OT&  ASTIA:  AD  20722$,  Codo  AA.  UnelaooKlod 

Aircraft  tiroo  wore  eonotruetod  uting  radial  otool  pilot 
eonttfabiod  with  elrcumforantlally  wound  brookort  and 
utllliing  tllleono  at  tho  alattonnar.  Tho  tlrot  wort 
e^cblo  of  porfomilng  at  200  mph  after  undorgolng  teolct 
at  3S0*F.  Dynamic  tottt  wore  conducted  oftor  tookt  up 
to  4S0‘F.  Snrtle  hydraburtt  totting  wot  ccnductod  up  to 
513°F.  Tho  current  limiting  factor  In  tho  tiro  dotign  It 
odhotion  of  the  tllleono  to  the  wire  cablet  of  tho  brookot. 
Liner  oxtrutlen,  tldowoll  crocking,  and  bead  chafing 
which  hod  boon  dcficioneiet  of  the  tilicone>tteol  tiro  in 
tho  pott,  hove  boon  rotelvod.  Although  tho  primary 
olottomort  ttudiod  wore  the  hl^h  temperature  Siloxono 
polymert,  o  eureory  invottigotien  of  ether  polymort  with 
attractive  high  tomperalure  ehoraeterlttiet,  wot  conducted. 

A  high  temperature  tett  wheel  tuitoblo  for  broke  letting 
wot  tupplled  to  ASO. 

2.44 

ASaT0R4244.  BASIC  PRINCIPLES  OF  THE  INDiaAL 
LIFTING-SURFACE  FLUTTERWMALYSIS  PROCEDURE. 
Final  rpt.  May  1962,  38p.  inci  illut.,  tablet,  2  reft.  P: 
1370,  T:  137003.  C;  AF  33(616).7420,  Aetaiot.General, 
Axuto,  Col  if.  B.  Motel  Ay,  H.  B.  Amoy,  Jr..  In  OTS. 
ASTIA;  AD  282002,  Codo  AA.  Unclottified 

A  method  of  flutter  onolytit  utllliing  indieial  funetiont 
to  repretent  tho  unttoody  aerodynomlct  it  deteribed. 
Botlc  eoneeptt  ore  illuttroted  for  o  two-dimentionol 
wing;  tho  oxtention  to  o  tpon-wite  dittorting  wing  it 
alto  diicuttod.  Significant  aerodynamic  poromotert 
pertinent  to  o  highly  twept,  hypertonic  delta  wing  ore 
rovlewod.  For  ihote  wingt  the  principal  factor  for  ade¬ 
quate  prodictlen  of  flutter  it  determination  of  tho  ttoady 
ond  quaii-iteady  aerodynamic  influence  coefficienti. 

The  unttoody  cenlributioni  ore  thown  tohove  a  negligible  9 
effect  on  the  flutter  ehoraeterlttiet. 

^45  • 

ASD.TDR-62.45.  DESIGNER'S  CHECKLIST  FOR  IM¬ 
PROVING  MAINTAINABILITY.  Final  rpt,  Feb  1962, 
36p.,  13  reft.  P;  7184,  T:  71586.  C;  AF  33(616)-6924, 
General  Oynomiet  Corp.,  Son  Diego,  Calif.  Not  in  OTS  • 
ASTIA:  kD  275889,  Code  AA.  Unclottified 

Retuitt  of  review  of  many  tourcet  of  Information  on 
maintainability  dotign  ora  pratonted  in  chocklitt  form 
for  uto  by  dotignort.  ‘Do't*  and  “Dan'to*  for  dotignert 
ora  orrongod  In  twelve  gtnerol  dotign  eotegoriet  which 


ora.  In  turn,  crott-roftreneod  to  tpoclfie  dotign  opplieo- 
tiono. 

2-47 

ASD-TDR-62.47.  MULTIPLE-BEAM  INTERFEROMETRY 
FOR  SMALIrSTRF  MEASUREMENT.  Final  rpt,  Nov  1961, 
48p.  inci  Illut.,  tablet,  11  raft.  P:  4159,  T:  415904. 
C:  AF  33(616)-7736,  Selid-Stoto  Eloctronlet  Lob.,  Stan¬ 
ford  Eloetrenlet  Lob.,  Stanford  Univ.,  Stanford,  Collf. 
J.  W.  Bock.  Toehnleol  rpt  No.  1699-1.  Net  in  OTS 
ASTIA:  AD  273455,  Coda  AA.  Unelattifiod 

Thit  thotit  tummorixot  tho  motoriol  on  multlplo-boom 
intarforomotry,  which  It  portinent  to  tho  problom  of 
moaturing  tmoll  ttapt  (with  on  accuracy  on  tho  order  of 
50  %)  on  opoquo  motoriol  which  hot  poor  refloetion  and 
obtoiption  quolitiot. 

Much  of  tho  work  on  turfoco.  offtett  of  motariolt  it 
micreteopic  in  nature.  In  eotot  where  turfoeot  of  good 
tmoothnott  and  flotnett  ore  ovoiloblo,  it  it  pottiblo  to 
mootura  turfoeo-dimentien  chongot  thot  ora  mIeratCopie 
in  depth  with  tho  uto  of  vitiblo  light  and  interforoneo 
techniquot. 

Multiplo-boom  Intarferomotty  it  a  poworhrl  (yet  rolotlvely 
inoxpentivo)  moaturing  tochniquo  for  moaturing  height 
and  depth  to  within  nira  erdert  of  magnitude  of  atomic 
dittaneet.  With  further  cott  and  eora  it  eon  bo  extended 
to  within  one  order  of  mognitudo  of  atomic  dittaneet.  in 
excoptionol  eotot  meoturomenttefcryttal-latieotpacingt 
of  two  to  three  ongttrom  unite  hove  boon  mode  (Rof.  1). 

A  thort  review  of  the  botlc  principlet  involved  it  in¬ 
cluded.  Derivationt  of  the  fundomental  equotiont  ore 
included  at  on  appendix,  s-.  The  porometort  that  mutt  bo 
controlled,  and  their  ralotionihipt  to  the  accuracy  of  thit 
technique,  ore  eontidorod. 

2-50 

ASO.TDR-62.50.  A  PARAMETRIC  FLEET  SCHEDULING 
MODEL  AND  ITS  APPLICATION  TO  EVALUATION  OF 
LOGISTICS  CAPABILITIES  OF  TRANSPORT  AIRCRAFT. 

Final  rpt.  May  196%  68p.  inci  illut.,  tablet,  10  reft. 
Cheryle  C.  Smith.  ASTIA:  AD  330105,  Code  AA.  Secret 

A  parametric  fleet  tchoduling  model  it  deteribed  (pro¬ 
grammed  for  UNIVAC),  alto  itt  application  to  dotign 
evaluation,  and  to.tho  logittict  capability  onolytit  of 
varieut  trantportt Tn  tituotiont  repratonting  limited  and 
general  war.  Advanced  future  trantport  aircraft,  and  now 
ttoto-of-the-ort  dotignt  ore  compared  with  pottible  *off- 
tho-their  and  oxitting  dotignt  in  their  ability  to  deploy 
a  tonnage  nearly  equivalent  to  tho  weight  of  men  land 
equipment  in  o  Compotite  Air  Strike  Force.  Advanced 
dotignt  include  Multi-Purpote  Long-Endurance,  (BLQ, 
and  tupertonie  eenfiguratlont. 

Trode-offt  between  total  deployment  time,  deployment 
outbound  dittance,  critical  hop  length,  and  fleet  tito  ore 
given  in  porformonco  chart t  utodto  ottott  ooch  aircraft’ t 
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ability  la  Maat  a  variaty  al  laflaMea  la^MlraaiaaH.  Tkaaa 
eharta  can  hlantify  tba  beat  eawblnatlen  af  lean  apart 
^Ign  eharactarlatica  bam  famlllat  a(  paramatrle  data; 
Stay  can  alaa  dataet  daficlanciaa  la  tba  aadatlag  flaat  (an 
lalaalana  wltb  and  wlthaut  laland  baaaa)  and  ta  datannina 
which  af  the  prapcaaddcalgnt  can  filldiaaa  daficlanciaa. 
AddlMcnd  uaaa  of  the  eharta  ora  diaeuaaad. 

^S1 

ASO-TOIU2-S1.  STUDY  AMO  PtlUMMARY  DESIGH 
OF  AN  BNBECY  MANAGEMENT  OOMPUTEE  POE 
WINCED  VEHiaCl  Find  rpt,  June  1962,  222|>.  Inel 
lllua.,  toblaa,  18  rafa.  P:  8226,  T:  822602.  C:  AF 
33(616)-7463.  Bdl  Awaayatama  Co..  DIv.  of  Bdl  Aoro- 
apace  Carp..  Bcffdc,  N.Y.  R.  W.  AutMn  and  J.  M. 
Ryhon.  ASTIA:  AD  331 140,  Coda  AA.  CenOdontld 

Thia  roport  piaaonta  And  raaulta  d  o  atudy  and  pra- 
limlnory  dcaign  of  an  onargy  ninnaganiant  ayatam  far 
winged  raantry  vahielca  af  the  1965*1970  period.  ThIa 
ayatam  will  gtlllxa  a  vahicla'a  manauvarlng  eopabilitlaa 
without  exceeding  rcatrolnt  llmita.  It  will  hmetlen  In 
medaa  ranging  frem  automatic  ta  menud  whore  the  pilot 
pravidaa  all  inputa  baaed  on  dlaptoyod  Information. 

The  elrfaernc  eemputarpradicta  fotura  monouvar  capability 
and  fotura  tamperaturet  by  aelving  Koplar  and  diffarantld 
flight  path  oguctlena.  The  uao  of  inflight  moaaured  doto 
for  initid  eenditlona  end  the  facility  for  pilot  odiuatmant 
of  predictor  poramotora  pravidaa  the  ayatam  with  on 
adaptive  capability.  An  optimization  loop  tends  to 
minimize  totd  fli^t  criticality. 

240a  (Port  I) 

ASO.TR.41-60,  Pt.  I.  THEORETICAL  PREDICTION  OF 
PRESSURES  IN  HYPERSONIC  FLOW  WITH  SPEQAL 
REFERENCE  TO  CONFIGURATIONS  HAYING  AT¬ 
TACHED  LEAWNC-EDCE  SHOCK:  Thocrsticol  InvostI* 
gotten.  Final  rpt.  May  1962,  177p.  inci  lllua.,  68  rafa. 
P:  8219,  T:  82IS9.  C:  AF  33(6l6)-6400,  Grummon  Air¬ 
craft  Enginoering  Carp.,  Bethpoga,  N.Y.,  Aorenouticol 
Rosoorch  Aasociotos  of  Prhiceten,  Princeton,  N.J.  R.  A. 
Sehouing,  W.  D.  Hoyoa,  ot  ol.  Not  in  OTS.  ASTIA:  AD 
282284,  Coda  AA.  Uncloaaifiad 

An  invoatigotion  has  boon  undertaken  to  develop  thaorioa 
for  predicting  praaaurea  in  hyparaonlc  flows,  with  special 
reference  to  lew-aapec^ratle,  ddto-wingad  oonfiguro- 
tlena.  This  report  is  the  first  of  four  covering  our  work 
to  dote  and  is  eeneerned  primarily  with  the  following 
theoretical  ’developments  which,  for  the  most  ,  port,  ora 
directed  at  the  traotment  of  shorp-leoding-odga  shapes: 

1.  Improvement  of  the  shock-expansion  method  to  account 
for  wove  reflections  from  the  bow  shock  end  fram  verticity 
layers. 

2.  Initial  development  of  rotational,  linearized,  conical 
flew  theory  for  analysis  of  the  flew  ever  three-dimansienal, 
quosl-plonar  configurations. 


3.  Exianslaa  of  thln-ahoek-layer  theory  to  eonicd  ahapea 
ef  ameoth,  but  otherwiae  arbitrary,  creaa  aactlan. 

4.  Diaeuaaien  of  tha  flow  about  eenled  wing  body  earn- 
binotlona  having  a  ahorp  earner  at  the  wing  body  iunetura 
together  with  a  deaeriptlen  of  a  pertldly  aueceaafol, 
aomi-emplried  aelutlen  for  a  flahpiato  ddta  wing. 

240o  (Part  II) 

ASD-TR41-dO,  Pt.  II.  THEORETICAL  PREDICTION  OP 
PRESSURES  IN  HYPERSONIC  PLOW  WITH  SPEQAL 
REFERENCE  TO  CONFIGURATIONS  HAVINC  AT¬ 
TACHED  LEAMNC-EDCE  SHOCK:  Ej^orimantd  Pres- 
sura  Meeaeraments  at  Mach  S  and  8.  Final  rpt.  May  1962, 
169p.  Inel  lllua.,  toblaa,  7  refs.  P:  8219,  T:  82159.  C: 
AF  33(6I6)-6400,  Grumman  Aircraft  Enginoering  Cerp., 
Bethpege,  N.Y.  H.  R.  Mood  and  F.  Koch.  Nat  in  OTS. 
ASTIA:  AD  282301,  Cede  AA.  Unclassified 

This  report  proaanta  tha  roaults  efon  exporimentol  hyper¬ 
sonic  resaoreh  program  specifically  designed  to  support 
on  investigation  of  new  theoretical  means  for  the  pre¬ 
diction  ef  pressures  on  attoehad-aheck  configurations  at 
hypersonic  speeds.  An  analysis. of  the  data  is  presented 
by  comparison  with  the  thin-ahock-layar  theory  and  the 
improved  shock-expansion  theory  devaiopod  in  the  ona- 
lytical  program  as  well  as  with  some  of  the  simplified 
methods  In  current'  favor  su^  os  Newtonian,  tongent- 
wadgo,  a<|uivalant-eona,  and  Aock-exponslep  methods. 
It  is  shewn  that  in  appropriate  applications  the  thin- 
shock-layar  theory  Is  superior  to  any  of  these  simplified 
methods.  However,  test  cenditiens  did  net  duplicate 
these  necessary  for  complete  evaluation  ef  the  improved, 
shock-expansion  theory.  In  certain  instances  the  Influence 
of  viscous  phenomena  on  the  rasults  is  discussed,  espe- 
ciolly  with  regard  to  the  distinct.wing-body  cembinatiens. 
A  modified  technique  for  taking  vapor  screen  photographs 
developed  In  the  course  of  these  tests  was  found  to  be 
porticulorly  helpful  in  this  connection. 

241 

ASO-TDR42-61.  DIGITAL  ADAPTIVE  FLIGHT  CON¬ 
TROL  SYSTEM.  Final  rpt.  May  1962,  I27p.  inel  illus., 
tables,  15  refs.  P:  8225,  T:  82181.  C:  AF  3^616)- 
7290,  Sperry  Phoenix  Co.,  Div.  of  Sperry  Rand  Csrp., 
PhoeniA  Ariz.  Dr.  R.  E.  Andeon,  P.  P.  Shipley.  LJ- 
1262-0068.  Not  in  OTS.  ASTIA;  AD  282880,  Code  AA. 

Unclassified 

The  research  carried  out  in  this  pragrom  indicates  the 
feasibility  ef  using  statistical  methods  and  sompled-dato 
techniques  os  the  bosis  for  digital  adoptive  flight  control 
of  the  aerospace  vehicle.  The  adoptive  control  concept 
studied  Includes  two  main  elements,  (1)  Identification  of 
the  dynamics  ef  the  vehicle  and  (2)  synthesis  ef  o  digital 
eempansotor  to  give  desired  closed-loop  flight  central, 
performance.  In  the  program  o  digital  adoptive  flight 
control  ayatam  utilizing  the  Idantiflqatien  end  synthesis 
techniques  was  simuloted  on  a  digital  computer  and  sub- 
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Fourth  Quortor 


joctod  to  tooto  roproMHlotlvo  of  roolltMe  eporotlng  een- 
dltleno.  Tho  tlmulotien  lottt  Ineludo  oporotlen  of  tho 
digital  odoptivo  flight  control  tyttam  with  on  oorocp^* 
vohlelo  tdileh  undorwontwido  chongot  in  onviroiimont  and 
dynomle  choroctarittlet  in  tho  prooonco  of  both  lurbulonco 
ond  rodittlc  omeunta  of  nolto. 

^<2o 

ASD-TR41-S2.  AN  INVESTIGATION  OF  FLIGHT  PHASE 
STRUCTURAL  DESIGN  CRITERIA  FOR  FLIGHT  VEHI¬ 
CLES.  FInol  rpt,  Juno  1962,  I30p.  Inel  illua.,  tablot, 
SS  rof*.  P;  1367,  T:  13582.  C;  AF  33(6l6)-6938. 
MeOonnoll  Aircraft  Corp.,  St.  Louis  66,  Mo.  J.  D. 
Shophord,  ot  ol.  ASTIA:  AD  331497,  Codo  AA.  Soerot 

Tho  rosoorch  program  roportad  horoin  oxomtnod  tho  ontiro 
flold  of  flight  \tahiclo  structural  looding  onvironmont  for 
flight  in  tho  sonsiblo  atmosphoro.  In  ordor  to  ostablish 
os  brood  0  boss  os  possible  for  tho  conclusions,  tho 
prablom  was  opproochod  through  o  basic  data  gathering 
pragtom.  This  program  involved  both  o  survey  of  portinont 
litoratura  and  on  oxtansivo  survey  of  tho  missile  industry. 
A  major  portion  of  the  survey  involved  an  effort  to  assem¬ 
ble  o  significant  amount  of  flight  measured  struelurol 
dota  from  post  and  currant  flight  tost  programs. 

Additional  rosoorch  is  rocommonded  whore  necessary  to 
bolster  the  areas  where  the  current  understanding  of 
flight  vehicle  structural  loading  environment  is  inode- 
quote.  Recommendations  ore  given  for  o  continuous  data 
gathering  and  reporting  program  for  the  large  vertically- 
rising  vehicles.  This  program  would  ossemble  the  nec¬ 
essary  data  to  form  o  statistical  basis  for  future  reliabil¬ 
ity  prediction  approaches  and  serve  os  background  for  o 
continuous  modernisation  and  improvement  of  military 
flight  vehicle  procurement  requirements. 

2-63 

A$0-TDR.62-63.  HIGH  TEMPERATURE  ACCELEROM¬ 
ETERS  AND  THERMOMETERS  FOR  APPLICATION 
ABOARD  RE-ENTRY  VEHICLES.  Final  rpt,  June 
1962,  96p.  inci  illus.,  tables,  and  49  refs.  P:  1367,  T: 
136709.  C:  AF  33(616)-8105.  Allied  Research  Associ¬ 
ates,  Inc.,  Boston,  Moss.  F.  B.  Sellers,  et  ol.  ARA- 
1017.  Not  in  OTS.  ASTIA:  AD  285087.  Code  AA. 

Unclassified 

The  characteristics  of  occelerameters  and  thermometers 
thot  ore  required  for  suitable  application  aboard  re-entry 
vehicles  are  described.  In  particular,  it  is  noted  thot  it 
may  be  necessary  for  these  sensors  to  operate  for  otleost 
15-30  minutes  at  temperatures  greater  than  3000°  F.  The 
aecelerometars  should  be  capable  of  reading  100  G*s. 

Brief  surveys  of  the  fields  of  high  temperature  thermom¬ 
etry,  accelerometry,  and  the  high  temperature  materials 
used  In  those  fields  are  presented.  Positive  experimental 
evidence  is  presented  on  the  operatlenol  feasibility  of  a 
pyrolytic  graphite  type  thermo-couple.  Acontilever  spring 
accelerometer  for  operation  In  the  hl^  temperature  envi¬ 


ronment  Is  discussed,  and  ei^erlmental  evidence  indlcoh 
Ing  the  practical  possibilities  of  the  device  Is  given. 

2-67 

ASD-TDR-62-67.  NICKEL -CADMIUM  BATTERIES. 
Final  rpt,  Apr  1962,  87p.  Inel  Illus.,  tables.  P:  3145, 
T;  314510.  C:  AF  33(600)-41670,  Gulton  Industries, 
Inc.,  Metuehen,  N.J.  E.  Kontner,  A.  E.  Lyall,  R.  C. 
Shalr.  In  OTS.  ASTIA:  AD  275983,  Cede  AA. 

Unclassified 

This  report  covers  the  second  phase  of  a  Research  and 
Development  program  leoding  to  long  life,  reliable,  high 
watt-hours  per  pound,  sealed  nickel-cadnium  batteries. 
Design  considerations  based  on  the  battery  operating 
requirements  are  discussed.  Results  of  investigations 
to  determine  the  optimum  quantity  of  electrolyte  to  be 
added  to  o  sealed  cell  for  improved  overcharge  perform¬ 
ance  ore  presented.  A  number  of  separator  materials  hove 
been  tested  at  elevated  temperatures  to  find  one  that 
would  prolong  the  usefol  life  of  o  sealed  cell.  Studies 
were  mode  to  learn  about  the  reoctions  occurring  at  the 
negative  electrode  in  on  attempt  to  Improve  the  overcharge 
characteristics  of  sealed  nickel-cadmium  cells.  Cycle 
test  results  and  o  failure  analysis  on  three  different 
types  of  sealed  cells  ore  presented  and  discussed. 

2-68 

A$D-TDR-62-68.  ALKALINE  BATTERY  EVALUATION. 

Interim  rpt,  Jon  1962,  102p.  inel  illus.,  tables,  '5  refs. 
P:  3145,  T:  314510.  C:  AF  33(616)-7529,  Inland  Testing 
Laboratories,  Cook  Electric  Co.,  Dayton,  Ohio.  I.  F. 
Luke,  W.  G.  Ingling,  and  W.  W.  Clark.  In  OTS.  ASTIA: 
AD  273688,  Code  AA.  Unclassified 

This  report  covers  the  first  two  periods  of  on  alkaline 
battery  applied  research  and  failure  analysis  program. 
The  purpose  of  this  program  is  to  establish  o  brood  base 
of  battery  test  data  for  use  in  the  design  of  the  eleelricol 
system  of  future  space  vehicles  and  to  determine  the 
actuol  failure  mechanism  of  all  now  battery  systems 
under  varying  environmental  and  cycle-life  conditions  so 
that  improved  space  batteries  con  be  developed.  Another 
objective  is  to  determine  techniques  and/or  materials  to 
prevent  these  failures  while  at  the  some  time  increase 
the  usable  watt-hours-per-pound  capability  and  cycle  life 
of  the  battery. 

To  date  cycle-life  tests  have  been  conducted  on  one  type 
of  12  ampere-hour,  sealed  nickel-cadmium  cells  in  four 
temperature  environments  and  four  depths  of  discharge. 
In  groups  of  10  cells  and  in  batteries  of  20  cells. 

Initial  results  in  the  program  show  that:  (1)  Cell  cycle- 
life  with  shallow  discharges  is  considerably  longer  than 
cycle-life  at  deep  discharges  and  (2)  Cycle-life  is  reduced 
by  high  and  low  ambient  temperatures. 

The  program  will  Include  os  future  work  on  evaluation  of 
silver-cadmium  and  sllver-xinc  type  cells. 
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2-69 

ASD.TDR-62.69.  RESEARCH  OH  SOLAR-ENERGY  CON¬ 
VERSION  EMPLOYING  CADMIUM  SULFIDE.  Summary 
rpt,  June  1962,  73p.  Irfel  lllui.,  tablet,  25  reft.  P:  3145, 

T!  314508.  Cl  AF  33(616).7528,  Horthow  Chem.  Co., 
2240  Protpect  Ave.,  Cleveland  15,  Ohio.  F.  A.  Shirland, 

G,  A.  Wolff  ond  J.  D.  NIxoe.  In  OTS.  ASTIA:  AD 
284032,  Code  AA.  Urclottified 

Application  of  CdS  to  photovoltaic  convertion  hot  been 
continued  with  primary  emphotit  on  cellt  fabricated  from 
vacuum  evaporated  CdS  filmi.  Bock  wall  CdS  film  cells 
on  conducting  glatt  tubstrotet  have  given  efficiencies 
up  to  5%  on  small  areas.  Front  wall  CdS  film  cells  on 
molybdenum  foil  substrates  have  given  efficiencies  up  to 
2.5%  on  small  areas  and  up  to  I.O'o  on  larger  oreot  of 

9  in^.  Thin  lightweight  arrays  have  been  constructed 
from  the  latter  cellt  having  power  to  weight  ratios  up  to 

10  watts  per  pound.  Improvements  promising  increases 
up  to  30  to  40  watts  per  pound  ore  discussed.  Arrays  of 
CdS  film  cellt  of  1  square  foot  area  have  been  construc¬ 
ted.  Fundomental  investigations  were  initiated  on  tire 
growth,  annealing,  etching,  and  orientation  of  CdS  single 
crystols  and  films.  The  results  were  correlated  with  the 
type  of  crystal  imperfection  and  its  probable  influences 
on  electrical  properties.  The  photovoltaic  barrier  was 
studied  experlmentolly  to  identify  the  c;  ^VSIMWr  con* 
srifuents  and  to  improvo  the  expoctod  officiency  of 
•nergy  convofston.  TKoofotieol  models  were  postuloted 
for  the  mechonisms  occurring  in  theCdSphotovoltoic  cell. 

2.69e<PaH  I) 

ASD.TR-61-69,  Pt.  I,  MECHANISM  OP  FRACTURE  OF 
RIGID  POLYMERS;  Environmentol  Stress  Crocking  of 
Polyethylene.  Final  rpt,  Moy  1962,  38p.  'nc!  illus., 
tobies,  24  refs.  P:  7021,  T:  73656.  C:  AF  33(616)- 
6222,  Polytechnic  Inst.,  Brooklyn,  N.Y.  P.  Hittmoir,  et 
ol.  Not  in  OTS.  AO  283117,  Code  AA.  Unclassified 

The  environmental  stress  cracking  of  polyethylene  has 
been  studied  under  n  variety  of  experimentol  conditt^s 
in  Section  I  of  this  report.  The  importonce  of  polymer 
crystollinity  and  molecular  weight  has  been  assessed. 
Many  of  the  variables  such  as  thermal  history  of  the  ^ 
sample,  temperature  of  meosurement,  surface  tension  of 
the  stress  cracking  agent,  and  magnitude  of  the  stress, 
have  been  treoted.  The  importance  of  the  testing  pro¬ 
cedure  has  been  emphasized,  os  well  at  the  relationship 
of  stress  crocking  in  polymers  to  the  tome  problem  in 
non-(>olymeric  systems.  Some  microscopic  studies  of 
stress  crocking  were  als'  carr  si  out.  Section  It  de¬ 
scribes  the  influence  of  radiotio;.  on  the  environmentol 
strssf  cracking  of  polyethylene.  The  polymer  wot  ir- 
radioted  by  cobalt  60  y-rays  ond  studied  os  o  function  of 
a  variety  of  experimental  conditions.  The  deleterious 
effects  of  oxygen  were  noted.  In  older  to  prevent  oxido- 
tion  deterioration,  the  free  rodicals  created  hod  to  be 
terminated  by  a  heat  treatment  in  the  absence  of  oxygen. 


Some  procedures  were  developed  in  whicli  polyethylene 
could  be  made  resiifant  to  environmentol  stress  cracking. 

2-70 

ASD-TDR.62.70.  DESIGN  OF  A  DIGITALIZED  SPEECH 
COMPRESSION  SYSTEM.  Finol  rpt,  Jon  1962,  232p.  inci 
illus.,  tol.-Us,  12  refs  P:  4335,  T:  433519.  C:  AF  33 
f600)-39962.  Mrlpor,  Inc.,  Falls  Church,  Vo,  D.  M. 
l  arly,  etoi  Not  in  OTS.  ASTIA:  AD  271616,  Code  AA. 

Unclassified 

Tbi*.  report  describes  tlie  itnprovement  study,  o  growth 
potentiol  study,  ond  o  lx)undary  value  coding  study, 
covering  Hte  period  from  September  1959  through  Novem¬ 
ber  1961.  Tlie  improvement  study  culminated  in  the 
development  of  o  breadtjoord  formant  tracking  speech 
bondwldrii  compression  system  capable  of  operation 
through  seven  20  cps  onolog  channels  for  o  total  of  140 
cps  active  bandwidth.  This  improved  breadboard  demon- 
stroted  a  PB  word  articulation  of  81.8%,  equivalent  to 
97%  sentence  intelligibility.  Under  the  growth  potential 
study,  on  increose  to  opproximately  85%  PB  word  articulo- 
tion  wos  accomplished.  In  addition,  other  theoreticol  and 
experimental  efforts,  such  os  articulation  and  vocal 
quality,  were  studied  in  an  effort  to  determine  the  potential 
growth  of  formant  trocking  speech  compression '  systems. 
The  boondory  volue  coding  study  covers  o  method  of 
optimum  coding  by  operption  on  the  anolog  porometers  .of 
the  compression  system.  It  Is  expected  thbt.fpeech 
tronsmlssion  at  under  3CX)  bits  per  second  is  possible./ 
with  this  technique.  .  ^  '  ... 

2-77  (Vol  I) 

ASD.TDR.62-77,  Vol  l.‘  A  study  OF  ENERGY  MANAGE- 
MENT  TECHNIQUES  FOR/A.^HICH  .LIFTiy.EHICLE! 
Study  of  Advoneod  Y  Enorgy  ..  Manogooiont  :V|Toeliniquot.' 
Final  rpt,  Juno  1962,':-193p.'  incI,  illui;,’’ tabioi,’^12^  rof»’.' 
P:  8226,  T:  8226021 /  a AF,.  33(61 6)-7?36/;GOToral  ' 
Electric  Co.,’  Schonoctody,’-  N.'Y.''^  F.’.  B.,  Boiley,..ond,.R.5R// 
Duerich;  Not  in  OTS.'  .‘  ASTIA:':’ AD ■283491,^Co<lo/AA.'; 
/  ^  j  'Unclasjifiod'' 

. .'  '  ,  '  '  T  '  '■ 

Thi,  report  .  'doxcribei  die  ’  work’.  ondortokon.:to ;  develop* 
advanced  '•nergy  :’management  techniquaf  for^  a  high'-lift  , . 
re-entry ’vehicle.'':-  V 

In  this  iludy,'  advanced’ control,  theoriat  of  prediction 
and  optimizotion  .were  used  to  lynthatize  a  .Dynamic 
Energy  Mondgement  Control.  System  capable  of  performing 
both  nominal  missions  such  os  flights  to  a  given  destina¬ 
tion  and' off-nominal  missions  such  os  alternate  target 
ond  e)q>loratory  flights. 

The  results  of  this  study,  show  that  by  use  of  these 
advance  control  techniques,  a- flexible  Cyet  accurate 
Energy  Management  Control  System  con  be  developed  that 
is  capable  of  hondling  the  re-entry  of  a  high-lift  vehicle 
from  initial  orbit  to  o  sofo  landing  on  the  surface  of  the 
earth  for  a  number  of  different  missions. 
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2-77  (Vol  II) 

ASD.TDR.62.77,  Vol  II.  A  STUDY  OF  ENERGY  MANAGE¬ 
MENT  TECHNIQUES  FOR  A  HIGH  LIFT  VEHICLE; 
Manned  Re-entry  Study,  Final  rpt,  June  1962,  95p.  inci 
Ulus.,  tables,  5  refs,  P;  8226,  T:  822602.  C:  AF  33 
(616)-7936.  General  Electric  Co.,  Schenectady,  N.Y. 
R.  Horton,  Not  in  OTS.  ASTIA:  AD  2o3492,  Code  AA. 

Unclassified 

Tl-.ii  report  describes  the  work  undertaken  to  finalize  die 
design  of  on  energy  management  system  that  is  copoble 
of  flying  on  unmanned  or  manned  lifting  vehicle  from  re¬ 
entry  to  the  desired  lending  site. 

The  heart  of  the  system  is  on  airborne  digital  computer 
operating  in  conjunction  with  on  inertial  system.  The 
inertial  system  continually  provides  tlie  computer  witli 
the  vehicle  position,  velocity,  etc.  The  range  and  the 
cross  range  to  the  landing  site  are  computed  ond  tlien 
compared  with  the  vehicle's  nominal  flight  capability  to 
generate  range  and  cross  range  error  signals.  These 
error  signals  ultimately  command  vehicle  attitude,  flying 
tne  vehicle  to  the  landing  site.  While  the  system  opero- 
tion  is  basically  simple  the  refinements  necessary  for 
on  operable  system  result  in  considerable  added  com¬ 
plexity.  This  study  has  evaluated  this  energy  manage¬ 
ment  concept  to  establish  the  particular  merits  of  the 
system.  Its  capabilities,  and  its  limitations.  The  study 
was  divided  Into  a  lineor  analysis  ^ase  and  o  system 
simulation  phase.  Each  phase  proceeded  along  conven- 
tionol  lines  to  achieve  the  desired  end. 

2-80 

ASD-TDR-62-80.  STUDY  AND  DEVELOPMENT  OF  A 
NON-FLOATED  INERTIAL  QUALITY  GYROSCOPE. 
Finol  rpt,  Feb  1962,  H6p,  incI  illus.,  fables,  I  ref.  P: 
4431,  T:  443101.  C;  AF  33(616)-6974,  Sperry  Gyroscope 
Co.,  Div.  of  Sperry  Rand  Corp.,  Great  Neck,  N.Y.  E. 
Luber  and  M.  Klemes.  LA  4254-0187.  In  OTS.  ASTIA: 
AD  273092,  Code  AA.  Unclassified 

This  report  describes  the  design,  development,  ond  test 
of  two  smoll,  non-floated,  singl»-degree-of-freedom  gyro¬ 
scopes  of  inertial  quality  which  employ  a  ROTORACE  ® 
glmbol  suspension.  The  report  includes  description  of 
tests  performed  on  these  units  which  show  that  the  follew- 
ing  typical  perfarmance  characteristics  hove  been  ob¬ 
tained:  A  random  drift  rote  of  O.OSVhr  rms,  a  g-sensitive 
drift  rate  of  below  0.2°/hr/g,  and  a  g7-sensitive  drift  rote 
of  0.03'’/hr. 

• 

2-89 

ASD-TDR-62-89.  ENERGY  CONVERSION  STUDY  OF 
SEMICONDUCTOR  ELECTRODES.  Finol  rpt,  Jon  1962, 
35p.  inci  illus.,  tobies.  P;  3145,  T:  31450<';-12.  C:  AF 
33(6 16)-7939,  Electro-Optical  Systems,  Inc.,  Posodeno, 
Colil.  I.  R.  Tonnenboum.  EOS  rpt  1640-Finol.  In  OTS. 
ASTIA:  AD  282849,  Code  AA,  Unclassified 


This  work  is  of  o  preliminory  nature  to  investigate  the 
parameters  of  semiconductor  electrodes.  Four  electrodes, 
litliioted  nickel  oxide,  zinc  oxide,  anthracene,  and  phe- 
nanthrene  have  been  studied. 

Sample  preparation  is  described,  overvoltage,  specific 
reoclion  rote  constants,  stoichiometric  number,  rote  lim¬ 
iting  steps,  exchonge  currents  and  equilibrium  potentials 
ore  determined,  and  the  application  of  these  data  to  fuel 
cell  technology  is  discussed. 

2-91 

ASD.TDR-62-91.  TEST  DEVICE  FOR  THE  DYNAMIC 
evaluation  of  aircraft  FUEL  SYSTEM  MATE¬ 
RIALS  AND  STRUCTURES.  Finol  rpt,  Jun  1962,  98p. 
inci  illus.,  tobies,  10  refs.  P:  3048,  T:  304801.  C: 
AF  33(6161-7847,  The  Boeing  Co.,  Wichifo,  Kons.  L.  G. 
Middletor,.  In  OTS.  ASTIA:  AD  282915,  Code  AA. 

Unclassified- 

A  lest  device  that  is  capable  of  simuloting,  on  a  small 
scole,  the  dynamic  loods  and,  environmental  conditions 
present  in  actual  aircraft  inlegrol  fuel  tonks,  was  success¬ 
fully  developed  ond  tested.  Sixteen  inlegrol  left  tanks 
were  sealed  with  eight  different  sealing  systems  and 
evoluoted  on  the  dynamic  test  device.  Five  of  the  eight 
teoling  systems  were  considered  very  satisfactory  and 
judged  equal  in  ability  to  provide  o  relioble  sealing  sys¬ 
tem.  The  remaining  three  systems  (a  fluorocorbon  fillet 
seoled  system  and  two  structurol  odhesive  systems)  were 
considered  unsatisfactory  becouse  there  was  excessive 
leakoge. 

The  effects  of  a  jet  fuel  anti-icing  odditive(Phillips  Fuel 
Additive  No.  55MB)  on  the  sealing  materials  used  in  the 
test  tonks  ond  in  laboratory  control  tests  were  also  evol- 
uoted.  The  anti-icing odditivewos  found  to  be  compatible 
with  all  of  the  seoling  meteriols  tested. 

2-92o  (Port  II) 

ASD-TR-61-92,  Pt.  II.  ORDERING  IN  OXIDE  SOLID  SO¬ 
LUTIONS.  Interim  rpt,  Oct  1962,  lOp.  inci  illus.,  table, 

5  refs.  P:  7350,  T:  735001.  C:  AF  33(6161-6870,  Clem- 
son  College,  Clemson,  S.C.  H.  H.  Wilson.  In  OTS. 
ASTIA:  Code  XX,  Unclassified 

A  study  wos  made  of  solid  solutions  of  mognesium  oxide 
with  manganese,  iron  and  cobalt  oxides  to  determine  the 
effect  of  extended  heat  treatment  and  of.  controlled  fur- 
noce  otmospheres  on  the  formation  of  superlattices.  Heat 
treatments  involving  temperatures  up  to  lOSO'C.  and  times 
up  to  600  hours  were  used.  Furnace  atmaspheres  were 
controlled  so  os  .to  be  either  neutral,  slightly  oxidizing, 
or  slightly  reducing  with  respect  to  the  divalent  metallic 
ions. 

Indications  of  ordering  were  found  in  those  compositions 
that  were  heated  in  reducing  atmospheres.  A  brood  dif¬ 
fraction  peak  was  found  at  6.4  A  which  is  three  times  the 
(002)  spocing  of  the  unordered  lattices. 
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2-95 

ASD.TDR.42-95.  DEVELOPMENT  OF  AN  AIRCRAFT 
STATIC  DISCHARGER  TESTER.  Summary  tpt.  May  1962, 
50p,  inci  illui.,  tables,  8  refs.  P;  4357,  T:  435706.  C: 
AF  33(616)-656l,  StonforJ  Research  Inst.,  Menlo  Pork, 
Calif.  E.  F,  Vance,  et  al.  SRN  Tech  rpt  1  of  SRI,  P: 
2848.  Not  in  OTS.  ASTIA:  AD  282056,  Code  AA. 

Unclossifiod 

A  test  jig  for  determining  the  electrical  properties  of  oir 
croft  static  dischorgers  is  described.  It  was  demonstroted 
that  the  test  jig  accurately  simulates  the  RF  field  oboot 
an  airfoil  so  thot  the  noise  measured  in  the  test  pg  is  re- 
loted  to  the  noise  produced  by  a  discharger  on  on  oircroft. 

A  number  of  dischargers  of  different  types,  both  now  ond 
used,  were  tosted  in  the  test  jig  to  determine  their  noise 
reduction.  A  test  of  discharge  capability  and  certoin  en> 
vironmentaj  tests  were  also  conducted  to  determine  the 
quality  of  static  dischargers  presently  ovaiioble.  Portly 
on  the  boiis  of  these  test  results,  recommendotions  were 
mode  for  changes  in  military  speci  lication  MIL-S*9129A 
(ASG). 

2.95o 

ASD.TR.61-95.  STUDY  OF  DESIGN  PARAMETERS  FOR 
STRUCTURE  SUBJECT  TO  AERODYNAMIC  HEATING. 

Find  rpt,  Aug  1962,  164p.  incI  illus,,  tobies,  29  refs.  P: 
1367,  T:  13584.  C;  AF  33(616)-7277,  Republic  Aviotion 
Cofp.,  Farmingdale,  L.I.,  N.Y.  A.  Epstein,  A.  F.  Homilton. 
SRN  RAC-641.60(298).  Not  in  OTS.  ASTIA:  AD  286454, 
Code  AA.  Unclassified 

This  report  discusses  the  various  parameters  thot  ore 
significant  in  design  of  a  structure  subject  to  ccrodynomic 
heating  both  for  aircraft  and  for  orbiting  glide  re-entry  ve¬ 
hicles.  These  parameters  include  such  items  os  load 
factor,  speed,  and  time  of  exposure  ot  any  porticulor  speed 
ond  lood  factor.  Means  for  documenting  these  porometers, 
so  that  flight  environmental  criteria  are  adequotely  pre¬ 
scribed,  ore  developed,  end  two  examples  illustrating  use 
of  this  documentotion  ore  presented;  one  o  4vM  transport 
airplane,  the  other  a  manned  orbiting  glide  re-entry  vehi¬ 
cle.  The  suitability  of  the  recommended  parameters  for 
use  in  structural  design  criteria  speci ficotions  and  for 
continuous  cockpit  disploy,  as  on  indication  of  olrfrome 
flight  limitations,  is  discussed  with  pertinent  conclusions 
drawn.  The  feosibility  of  using  flight  simulators  to  iden¬ 
tify  critical  fligljt  environments  from  o  structurol  point  of 
view  is  also  considered.  The  report  includes  comments 
received  in  the  course  of  an  Industry  survey  on  the  sub¬ 
jects  of  this  study,  and  Inc  —KJrotos  results  from  this 
survey  in  the  find  recomrr  idattu.is  given- for  design  po* 
ramefers  ond  documentotio  .  techniques. 

2.99 

ASD-TDR-62-99.  EFFECTS  OF  SURFACE  ENVIRON- 
MENTS  ON  THE  MECHANICAL  BEHAVIOR  OF  METALS. 
Final  rpt,  Auq  1962,  jOp.  inci  illus.,  tobies,  17  refs.  P: 


7353,  T:  735303.  C:  AF  33(616)-7976,  The  Mortin  Co. 
of  Martin  Morietto  Corp.,  Baltimore,  Md.  I.  R.  Kramer* 
RR-28.  In  OTS.  ASTIA:  AD  285567,  Code  AA. 

Unci  otsi  fi  ed 

A  study  of  the  mechanical  behavior  of  copper  tingle  crys¬ 
tals  in  solutions  containing  surfoce-octive  agents  shows 
that  the  weakening  effect  is  associated  with  the  formation 
and  solution  of  metollic  soops.  A  large  chonge  in  the 
stress- strain  characteristics  of  polycrystalline  oluminum 
olloys  was  found  when  the  surface  of  the  specimens  wos 
removed  during  plostic  deformation.  Studies  of  the  effect 
of  si  ze  of  tfie  specimen  on  the  changes  of  slopes  of  Stoges 
I  ond  li  by  surface  removol  showed  that  the  change  of  the 
slope  of  Stage  I  wos  independent  of  size  with  respect  to 
the  polishing  rote;  however,  the  change  in  the  slope  of 
Stoge  II  with  polishing  rote  increosed  directly  in  propor¬ 
tion  to  surface  oreo  or  cross  section.  A  surface  removol 
treatment  on  single  crystals  eliminated  the  yield  point, 
whereas  the  some  type  of  treatment  enhanced  the  yield 
point  drop  on  oluminum. alloys.  Meosurements  of  siipbond 
spocing  indicotethot  surface  trootment  affects  the  egress 
of  dislocotions. 

2.103 

ADSTDR.62-103.  ELECTROSTATIC  PROJECTION^F 
HIGH  STRENGTH  PARTICLES.  Su.nmory  rpL  July -1962, 
44p,  inci  illusV,  tables,  C;  AF  08(635)-2l64,  Space  Tech¬ 
nology  Lob.,  Inc.,  Conogo  Pork,  Calif.;  J.  F.  Friichtenlcht, 
ASTIA:  AD  331174,  Code  AA.  '  ;  ■/Xonfidentioi;; 

This  report  describes  o  preliminbry  feasibility  study  of 
the  chorging  problem  for  electrostatic  pro)  action  of  single  \ 
smoM'  cylinders  "of  high,  str^gth.'  This  has  the, pri^mary 
purpose  of  testing  theVolidity  of, ^omission  of  strength  of 
projectile  moteriols  from  theories  of  .hypervelociry  .impoct, 
by  comporison  of  independent  odto  of  high  precision  with 
that '^derived  from  ’explosive  pro|'.tction  by*  others.  Appro-' 
priote  charge  to^m'oss  rotlos  for  rhoderate' velocities’  were  \ 
demohstrotod  ond  methods  "'of.'^ihereosing  the;rbtlos  ond 
v'tlocitles  with  a  high'probobility  of  ,#uccess'were  further- 
pointed  outfor  loter  efforts.'  ^  '  *  :  ' 

2.105o  , 

ASD-TR.61-105.  ;  DESIGN  AND  RELIABILITY'  STUDY 
FOR  A-C -GENERATORS  -AND  controls:  V  rpt, 
Aug  1962;  224p.  inci  illus.;  tobles,^48  refs.  P;,  3145,  T: 
61081.  C:;  AF'33(616)-687i;  Jock  &;Heinfi;  Iric/;  Cleve- 
lond,  Ohio.  F ,  M.'’ Mueller,  et  dl.  Not  In  OTS.  ASTIA: 
AD  286888,  Code  AA.  Unclossified 

The  purpose  of  this  study  was  to  develop  design  and  test 
ertferio  for  on  A-C  generotor  ond  the  required  ossocioted 
controls.  In  contrast  to  generotor  systeitiS  which  hove 
been  developed  for  other  opplicotions,  the  Type  I  gener¬ 
ator  system  wos  required  to  operate  ot  temperatures  in 
excess  of  600°F  and  also  hove  o  minimumlife  of  one  year. 
The  study  pointed  out  that  considerable  effort  must  be 
expended  In  thedevolopment  of  high  temperature  materials 
ond  components  fol  lowed  by  o  thorough  evoiuotlon  of  some 
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(ram  th*  standpoint  of  lifo,  foilurs  modot,  poronotor  drift 
and  statistical  foilurs  distribution.  Also,  ovidsncsd  in 
this  study  was  thot  ths  long  Ilfs  rsquirsmsnts  gsnoratsd 
anothsr  probism,  o  problom  of  dsmonstroting  ths  thoorsti- 
col  rsliobility  prodietion  for  ths  gsnsrolor  systsm  hod 
boon  ochiovod  through  lifo  tosts.  It  was  obvious  that  tho 
eonvontionol  mothod  of  dsmonstroting  rolidbility  oehiovo- 
mont  wos  not  opplieablo  to  this  study  os  it  was  oithor  im¬ 
practical  or  unoconofflicol.  Thoproblom  that  ovolvod  from 
this  study  indicated  tho  nood  for  o  long  range  dovolop- 
mont  program  covering  materials  and  components  and  also 
on  investigation  of  methods  that  would  reduce  the  time 
needed  to  demonstrate  reliability  achievement. 

2.105b 

ASO.TN.«1.10S.  LINEAR  OPERATORS  FOR  DATA 
PROCESSING.  Interim  rpt,  May  1962,  28p.  inci  illus., 
tables.  P:  5227,  T;  50932.  C:  AF  33(616)-7994,  Mili¬ 
tary  Physics  Research  Lab.,  The  Univ.  of  Texas,  Austin, 
Tex.  R.  E.Lone.  In  OTS.  ASTIA;  AD  278143,  Code  AA. 

Unclassified 

This  note  it  designed  to  provide  a  tummory  of  the  proce¬ 
dures  required  in  the  application  of  linear  operator  theory 
to  one  aspect  of  systems  onalysis-nomely,  the  treatment 
Of  experimental  data,  or  data  processing.  Essentially, 
the  procedures  described  here  ore  generalizations  of  the 
procedures  usually  discussed  under  the  title  of  numerical 
analysis  of  the  calculus  of  differences;  the  generalization 
consists  of  revising  the  vorious  formulos  to  include  any 
of  various  kinds  or  degrees  of  smoothing  in  order  to  mini¬ 
mize  the  effects  of  chance  fluctuations,  experimentol 
errors,  etc.,  upon  the  functions  which  are  tdfen  to  be 
representations  of  the  behavior  of  a  system. 

General  formulas  are  provided  from  which  the  user  can 
obtain  a  wide  variety  of  special  formulas  for  smoothing, 
interpolating  or  extrapolating,  differentiating,  integrating, 
etc.;  a  table  Is  given  to  simplify  the  use  of  the  general 
fomiu’as,  and  a  variety  of  examples  is  included  to  illus¬ 
trate  how  special  formulas  are  obtained. 

2-109 

ASD-TDR42.109.  INVESTIGATION  OF  ION  BEAM  PRO- 
JECTORS.  Fifth  quarterly  rpt.  May  1962,  127p.  incI  37 
illus.,  6  tables,  5  refs.  P:  3805.  C;  AF  08(635}-1636, 
General  Electric  Co.,  Santa  Barbara,  Calif.  ASTIA;  AD 
330224,  Code  AA.  Secret 

The  problems  of  the  space  based  iem  beam  projector  are 
pursued  toward  completion,  with  special  emphosis  on  ion 
beam  d^momics,  dynamics  of  tactical  engagements,  and 
structural  dynamics.  The  ion  bsom  dynamics  analysis  is 
completed  with  o  definition  of  beam  flow  requirements 
inside  the  accelerator. 

2-110 

A$D.TDR42.110.  THE  COLLAPSE  MECHANICS  OF 
PERIPHERALLY  INITIATED  EXPLOSIVES  HAVING 


LINED  CAVITIES.  Fltiol  rpt,  July  1962,  112p.  Inci  Illus., 
36  refs.  P;  2858-9860.  C:  AF  08(635)-486,  Denver  Re¬ 
search  Inst,,  Univ.  of  Denver,  Denver,  Cole.  Marvin  W. 
Bumhom.  ASTIA:  AD  331 164,  Code  AA.  Confidential 

This  report  entitled  *The  Collapse  Mechanics  of  Periph¬ 
erally  Initiated  Explosives  Having  Lined  Cavities*  is 
concerned  with  the  mathematical  relationships  which  de- 
lineotethecollopse  of  such  charges.  The  specific  charge 
geometries  concerned  were  described  in  a  previous  report 
APGC-TR.61-15(Pro|ect  9860)  AD-322.013  (‘Research  on 
Explosive  Shaped  Charge  Mechanisms*  Denver  Research 
Institute  Summary  Report  8  October  1960);  experimental 
data  hod  previously  been  obtained  for  these  charges. 
Comparisons  of  the  mathematical  theory  and  the  experi¬ 
mental  results  ore  mode,  and  some  postulated  supple¬ 
mentary  functions  ore  tested. 


2-111 

ASD.TDR.62.111.  RESEARCH  ON  FLUOROCHEMICALS. 

Final  rpt,  July  1962,  76p.  inci  illus.,  tables,  17  refs.  P: 
2858.  C:  AF  08(635)-2109,  Denver  Research  Inst,  Josef 
J.  Schmidt-Collerus,  Don  N.  Gray,  Francis  S.  Bonomo, 
ASTIA:  AD  331 186,  Code  AA.  Confidential 

This  report  presents  the  results  of  research  conducted 
from  1  June  1961  to  31  August  1962  to  study  the  synthesis 
of  high-energy  fluorochemicols.  Severol  of  the  physicol 
and  chemical  properties  of  the  compounds  synthesized 
were  determined  and  ore  reported  herein. 

2-112 

ASD-TDR.62.112.  CATEGORY  II  IM.99B  WEAPON  SYS¬ 
TEM  DEVELOPMENT  TEST  AND  EVALUATION.  Final 
rpt.  Sept  1962,  192p.  inci  illus,,  tables.  P:  200A. 
ASTIA:  AD  331984,  Code  AA.  Secret 

This  report  presents  the  results  of  the  Category  II  IM- 
99B  Weapon  System  Development  Test  and  Evaluation 
conducted  during  the  period  October  1960- May  1962. 
Testing  was  accomplished  using  the  Joint  Test  Force 
concept.  Using  technical  order  procedures,  seven  Cate¬ 
gory  II  missiles  were  processed  and  launched  during  a 
Contractor  Functional  Demonstration;  each  item  of  equip¬ 
ment  was  demonstrated  to  prove  the  operational  capability 
of  the  IM-99B  toctical  base,  and  to  prove,  volidate, 
develop,  and  demonstrate  tactical  Inspection,  Calibra¬ 
tion,  and  Checkout,  System  Readiness  Cheeks,  and 
operational  procedures.  The  remaining  13  missiles 
were  processed  using  the  procedures  specified  in  techni¬ 
cal  orders,  as  augmented  by  Interim  Maintenance  Instruc¬ 
tions,  when  necessary.  Additional  information  about  the 
equipment  was  gathered  by  conducting  Special  Tests. 
Indicated  areas  of  interest  for  the  Category  III  test  in¬ 
clude  missile  performance  at  the  proposed  modified 
cruise  altitude  the  EC:’  22(X>  Target  Seeker  configura¬ 
tion,  and  additional  confidence  testing  of  airframe 
stability. 
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2.n2b 

ASO.TN.6M12.  THE  LARGE  AREA  PN  JUNCTION 
AS  A  THREE  TERMINAL  CIRCUIT  ELEMENT.  Interim 
rpt,  Juno  1961,  27p.  inci  illui.,  4  rof».  P:  4159,  T: 
415904.  C:  AF  33(616)-7553,  Electronic*  Roieorch 
Lab,,  Univ.  of  Calif.,  Bortceley,  California.  G-  Hocbtol 
onj  L.  0.  Hill,  Series  No,  60,  Issue  No.  370.  In  OTS. 
ASTIA:  AD  277371,  Code  AA.  Unclosiified 

A  :*tudy  of  the  lorge  area  pn  junction  as  a  passive, 
distributed,  3  terminal  device  is  made  in  this  report. 
The  analysis  ossumei,  a*  is  common  in  the  field,  a 
direct  analogy  betv/een  electronic  action  in  the  largo 
area  pn  junction  and  thot  in  a  distributed  RC  trans¬ 
mission  line.  K^st  previous  work  assumes  that  o  uniform 
RC  line  is  on  adequate  representotlon  of  the  device. 
However,  in  typical  integroted  circuits,  the  dc  voltage 
fevei  at  one  end  of  the  large  area  pn  junction  invori* 
obly  differs  from  that  at  the  other  end. 

The  total  dc  reverse  bios  across  the  junction  is  not  con¬ 
stant  along  the  junction  interface.  This  causes  the 
depletion  layer  capacitonce  to  be  nonuniform  along  the 
interface.  The  analysis  which  follows  takes  this  varia¬ 
tion  into  account.  It  is  shown  that  for  a  brood  range  of 
bias  conditions,  the  uniform  line  representation  does  not 
introduce  sufficient  error  to  justify  the  more  complicoted 
description. 

The  onolysis,  volid  for  small  excursions  from  the  dc  bias 
levels,  used  solutions  of  the  tronsmission  line  equations 
to  arrive  ot  expressions  for  the  terminol  properties  of  the 
large  oreo  pn  junction.  A  two  dimensionol' onolysis  is 
used.  It  is  based  on  the  assumption  of  physicoliy 
plausible  dependence  of  the  junction  reverse  bios  (dc)  on 
the  distance  along  the  junction  Interfoce.  Short  circuit 
admittance  parameters  ore  derived  for  the  lorge  orea  pn 
junction  with  functional  dependence  on  the  (smoll  signal) 
oxcifofion  frequency  and  on  the  terminol  bios  voltages. 

2-113 

A5D-TDR.62.n3,  INVESTIGATION  OF  THE  GENERA¬ 
TION  AND  PROJECTION  OF  HIGH-ENERGY  SPHERI- 
CAL  PLASMOIDS.  Summory  rpt,  Oct  1962,  109p.  incI 
illus.,  23  refs.  P:  3850.  C:  AF  08(635)-l'958,  Ray¬ 
theon  Co.,  Woyland,  Moss.  ASTIA;  AD  332736,  C^e  AA. 

Confidential 

This  report  discusses  in  detail  the  twelve-month 'effort 
of  the  investigation.  A  comprehensive  theoretical  dis¬ 
cussion  of  the  characteristics  of  the  k  Serical  plosmoid 
and  its  projection  ore  delineated.  LimiU'd  experimental 
metfiods  and  results  are  described. 

2-114 

ASD.TDR.62.n4.  INVESTIGATION  OF  ELECTRO¬ 
STATIC  PROJECTORS.  Final  rpt,  Aug  1962,  66p.  inci 
illus,,  tobies,  26  refs.  P:  3801,  T:  38011.  C;  AF 
08(635)-2030,  Armour  Reseorch  Foundofion,  Illinois  lost. 


of  Technology.  J.  L.  Rodnik.  SRN:  ARF  Project  E159, 
ASTIA:  AD  331442^  Code  AA.  Confidential 

TItis  report  discusses  in  detail  the  nine  month  effort  of 
the  investigation.  Results  of  tests  employing  different 
methods  of  charging  ond  an  onolysis  of  power  supplies 
and  multi  -stoge  projectors  ore  delineated. 

2-115 

ASD-TDR-62.n5.  SYNTHESIS  AND  EVALUATION  OF 
HIGH-ENERGY  ORIENTED  POLYMERS.  Final  rpt,, 

Aog  1962,  21p.  inci  tables,  32  refs.  P:  2858,  T;  285801. 

C:  AF  08(635)'1938,  Denver  Research  Inst.,  Univ,  of 
Denver,  Denver,  Colo.  Don  N.  Groy,  Josef  J.  Schmidt- 
Collerus,  Cloibourno  D.  Smith,  Not  In  OTS.  ASTIA: 

AD  283263,  Code  AA.  Unclossified 

In  connection  with  o  study  of  polymers  containing  high- 
energy  groups,  poly(2*nitro-2-methylpropyl  nothacrylote) 
wos  prepared  in  both  the  isotoctic  (m.p.  above  300°C.) 
ond  the  otoctic  (m.p.  280°C.)  forms.  Isotoctic  poly(2- 
n(tro-2-methy|propyl  methacrylate)  was  prepared  by  add¬ 
ing  the  monomer  to  a  relatively  lorge  amount  of  toluene  9 
containing  phenylmognesium  bromide  os  o  catolyst. 
Atactic  poty(2-nitro-2‘methy|propyl  methacrylate)  was 
prepared  by  o  conventionol  free  radicol-type  polymerizo- 
tion  using  oiobi si sobutyronitr lie.  Simi lorly,  isotor*ic 
poly(rnethyl  m  *hocryIote)  (m.p,  ,140-,160’''C.)  was  prepsred. 
ond.  compared  with  a  commercially  ovailabio  sample  of 
otoctic  ,poly(methyl  methocrylofe)  (m.p,  )2C)^125®C.) 
Controry  to  previous  observotloni  thot  the  isotoctic  form 
of  0  polymer  hod  higher  mechonicol  - strength  then  the 
otoctic  form,  otoctic  poly(methyl;:methocrylote)  hod  a 
higher  tensile  Strength  than  the  isotoctic  modification. 

2-116 

ASD-TDR-62-116.  ARMAMENT  TRAINING  AND  TEST. 
ING.  F'nol  rpf,  Nov  1962,  13  p.' inci  illus.  P:  7826, 

T:  782606.  C:  AF  08(635)-2b96/' Lockheed  Electronic* 
Co,,  Militory^ysfems,  Ploihfield,  N.J."  W.  L.  McCulloh. 
ASTIA;  Code  XX.  ;  ^  Unclossified 

Armoment  troining  of  interceptor .  pilots  ond  the  testing 
of  air-to-oir  missiles  often  requife/the  use  of  radar  oug- 
Wnted  towed  torgetf  such  os' the  ,TDR.9/B.  The  inter¬ 
ceptor  oircroft  opprooching  '  the  .mother- plone-tow  forget 
combinotion  acquires  and  locks-on  to  a  target  by  rodor. 
Since  it  Is  not  d  I  ways  postible^for  the  interceptor  pilot 
to  differentiote  between  the  tow  target  and  the  towing 
'  ••cruft,  a  hazardous  condition  may  exist,  due  to  angle 
of  attack,  closure  rote,  or  visibility.  To  maintoin  a  high 
degtee  of  range  sofety,  it  would  be  most  desirable  that  a 
definite,  unmistokable  indication*  of  interceptor  rodar 
ocquisition  and  lock-on  to  the  tow  *  jget  exists;  and, 
that  the  interceptor  missiles  ore' foil-safe  disormed  until 
such  indication  it  obtained  and  maintained.  The  oug- 
mented  radar  return  it  omplitude  modulated  ot  10  cycles 
.  per  second  in  the  tow-target  and  detected  in  the  inter¬ 
ception  aircraft  to  obtain  an  unmistakable  indication  of 
torget  acquisition.  This  Is  accomplished  by  switching  a 
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Fourth  Quarter 


confrolla<j  current  through  the  diode  modulotor  ineerted 
in  leriei  in  the  augmenter  tronimlstlon  line.  The  level 
of  current  determines  the  amount  of  R.  F.  attenuation, 
hence  the  percentoge  of  modulation,  in  the  interceptor, 
an  output  is  token  from  the  radar  receiver  and  fed  to  o 
10  cps  filter  and  amplifier.  Presence  of  10  cps  detected 
modulation  for  ot  least  5  seconds  is  required  before  the 
ARMING  indicotor  «ill  light.  The  5  second  ARMING 
delay  reduces  to  a  minimum^  occidentol  indication  of 
lock-on  to  spurious  signals  or  noise.  The  10  cps  filter 
prevents  an  ARMED  condition  in  the  event  of  acquisition 
and  lock-on  to  a  non-modulated  target.  Two  final  models 
of  the  range  safety  system  hove  been  fabricoted  and 
delivered  to  Eglin  Air  Force  Bose.  Flight  tests  hove 
shown  that  this  system  has  performed  sotisfoctorily  in 
providing  the  safety  features  for  which  it  is  intended. 

2.U9a(Portll) 

ASD.TR.61-n9,  Part  II.  RADIATION  HEAT  TRANSFER 
ANALYSIS  FOR  SPACE  VEHICLES.  Final  rpt/  322p. 
inci  illus,,  tobies,  23  refs.,  Sept  1962.  P:.6l46,  T: 

614609.  C:  AF  33(616)-8323,  North  American  Aviation 
Inc.,  S&ID,  Downey,  Calif.  J.  C.  Grofton  ond  H.  U. 
NordwoM.  SRN:  SID  62-356.  •  Not  in  OTS.  ASTIA:  . 
Code  XX.  ^  Unclossified 

Topics  covered  in  this  report  irtclude  (1)  An  IBM  progrom 
for  determining  temperotures  of  ofoitMig  space  vehicles 
due  to  variable  internal  heat  loods,  ar.d  incident 'thermol 
rodiation  from  planets.  (2)  Discussion  of  three  IBM 
generol  heat  tronsfer  progroms  for  complete-  thefmol 
onolysit  of  vehicles.  (3)  The  results  of  o  thermal  brioly- 
sis  of  0  typicol  spoce  vehicle  ond  loborotory  verifico- 
lion  of  the  analysis  in  a  simuluied  space  environment. 
(4)  Configuration  foctor  analysis  includedore'discussions 
on  computer  programs,  drowing  boord  procedures,  onolytr- 
col  techniques,  ond  the  radiation  foct-o-groph,  os  methods 
for  determining  configuration  factors.  (5)  Lunor  tempero- 
turo  environment,  operation  of  radiators  on  the  moon  ond 
storoge  of  cryogenic  flvid;  b<'neoth  the  lunor  surface. 
(6)  An  oppendix  is  included  which  tobulotes  obsorp- 
tivifies  and  emiislvities  for  thermo!  control  surfoce 
cootings. 

2-1360 

ASD.TR.6M36.  POSTFAILURE  BEHAVIOR  OF  AIR¬ 
CRAFT  LIFTING  SURFACE  STRUCTURES.  Fino!  rpt, 
Juno  1962,  2Q4p,  incI  tllus,,  tobies,  23  refs.  P:  1350, 
T:  14045.  C:  AF  33(616)-6804,  Mass.  Inst,  of  Tech¬ 
nology,  Combfidge,  Moss.  Richord  D*Amofo.  Not  in  OTS. 
ASTIA:  AD  284599.  Code  AA.  Unclossified 

• 

A  brief  outline  of  the  dynamic  analysis  used  for  the 
prediction  of  lethal  envelopes  is  given  and  the  role  of 
the  present  investigolion  in  the  general  letholity  problem 
is  described,  Tl>e  postfoilure  bohovlor  of  builtup  beom 
Structures  is  discussed  ond  o  review  is  rrwde  of  the 
preceding  study  of  the  analytical  predicfion  of  post¬ 


foilure  structural  behavior.  Practical  methods  ore  out¬ 
lined  for  computing  the  postfoilure  behavior  of  a  wide 
range  of  beam  structures,  including  sheet-stiffener-rib, 
multiweb,  and  full  depth  honeycomb,  os  well  os  combina¬ 
tions  of  timse  configurotions.  The  equotions  developed 
ore  in  a  form  that  con  be  readily  used  in  a  dynomic 
analysis  and  they  con  be  applied  to  complex  deformation 
pothf.  Account  is  token  of  the  tensile  crocking  and  low- 
cycle  fotigue  of  the  individual  elements  comprising  the 
structure.  An  experimental  investigotion  Indicotcd  that 
trie  tlieory  is  in  good  agreement  with  measured  post- 
failtrre  behavior.  A  dynamic  onolysis  was  formuloted  to 
determine  the  progression  of  failure  through  hjghly- 
fodundont  structures. 

2-151 

ASD.TDR-62-151.  COHERENT  SUB-MILLIMETER  GEN- 
ERATOR  FEASIBILITY  STUDY.  FlncrVpt,  Aug  1962, 
140pV  inci  Illus.,  4  rifs".  P:  5237,  T;  523701.  C:  AF 
33(616)r7507,  Generol  Telephone  and  Electronics  Lob., 
Inc.;  Boyside,  N.Y.  G.  E.  Weifbel,  H,,0.  Dressel,  and 
S.  m:  Stone.  TR  61-209.11.  Not  ih  OTS.  ASTIA;  AD 
286885,  Code  AA.  '  \  Unclossified 

ProgrVts  is  reported  on  on  experimentbl' program  oinied 
r  at  demon’s tfoting'operotion  of  the  Tornodotron  ot  wove- 
lengthi  about  one  millimeter  ond  .^shorter.  Mognetie 
tHjIsing  of.^he'Tornodotron  with  fields^up  to  25  kilogauts 
ond  .the  i^mbnitorihg  of  . emitted  rodiotibn.  ls  described. 

Work  ;done'in^pre^rotion  of  Tornodotron  oporofiott  ot  1 
mm. ;^fs;jtheo' described.*’  A  Helr..holtz,*c©jl  designed  for 
pulsed  o^roti^Jn‘the  ro'nge  of  lOO^kilogduis  peok  field 
?f  .,hos^been^deii"gned,'built,  or>d  tested^^fb  30  kilogouss, 
'The^bvolopmont^^of  quoiiopftcoi  sysfomsi''crystal  defec- 
^tors,v^or>d  test^  ond  _jColi  brotl  on  (ovrces.for  cry.fal  det.c* 
I  tor.'  in  fh.^;)^  mm, ronge'’!*^ described. ‘^'Thd>epoft  is  con¬ 
cluded 'with'’ o,  summary  Jof  the  status  of  the  program  ond 
jhe  plohned  experimental  work. 

■2-i5io;(Porti5; ' 

ASD-TR.<r.i51,‘  Pdrt  ll.vREFLECTtve  COATINCS  OM 
POLYMERIC  SUBSTRATES.  Finol  rpt,  July  19.«,  lOlp. 
incr;>il|usf;/fbblel::;’>;'’734a<;j6  C:  AF 

33(616)‘^980/  Engine^ing'’ Experiment  Stotion,  Georgio 
Inst.-bf.  Technolbgy,';:'Atlonfa,  Go/ '.R^’B.  Belser,  M.  D. 

Coritbbrs.  NotMn'ofS;  ASTIA:  f  AD  286836,  Code  AA. 

/  Unclossified 

•  _  i 

Methods  of  overcoating  metal  surfaces  with  polymer 
coatings  to  provide  o  surface  of  high  glor^s  plus  reflec¬ 
tive  metal  films  for  controlling  the  optical  properties  of  a 
ntetol  surface, -were  examined.  Polymers  of  the  species 
'  epoxy,  polyurethane;.. or  silicone  were  applied  to  stain¬ 
less  steel  substrates  ond  were  overcooted  with  metol 
films  of  gold,  silver,  aluminum,  copper,  nickel,  or  combi- 
notions  by  chemical  reduction  or  vacuum  deposition  tech¬ 
niques.  The  polymers  ond  the  metal  films  were  exominod 
for  adherence,  survivol  from  25  to  200°C,  spectoculor 
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refisctanca  and  emittanca  at  varioui  tamparoturs  s . 
Raflacfanca  valuas  of  mafollic  films  avoporotad  or 
chemically  cJepoiitad  on  polymaric  substrates  were  gen¬ 
erally  equivalent  and  were  equal  to  tint  obtained  for 
similar  metallic  films  on  gloss  substrates. 

2-152 

ASD-TDR.62.152.  ON  DEVELOPING  A  LOW  ALTITUDE 
TURBULENCE  MODEL  FOR  AIRCRAFT  GUST  LOADS. 
Final  rpt,  June  1962,  59p.  inci  illus.,  table,  16  refs. 
P'  1367,  T;  136702.  C;  AF  33(616)-7302,  New  Yorl, 
Univ.,  University  Heights,  N.Y.  U.  O.  Lappa,  J.  Clod- 
man.  Not  in  OTS.  ASTIA:  AD  284467,  Code  AA. 

Unci  oisi  ficil 

An  analytit  of  B*66  low  level  turbulence  doto  wo*  con¬ 
ducted  to  determine  spectral  variance  ond  spectral  shope 
behavior  with  respect  to  four  physical  parometers:  meon 
wind  speed;  atmospheric  stability,  terrain,  ond  height. 
The.  basic  approach  to  the  gust  load  design  problem  wos 
considered,  along  with ,  some  of  the  underlying  ossump- 
tions  necessory  for  developing  a  turbulence  model.  Also, 
some  of  the  limitations  of  the  B-66  progrom  from  the 
standpoint  of  the  current  project  have  been  described. 
Based  on  the  results  described  in  this  report,  the  feosi- 
bllity  of  developing  a  design  gust  load  procedure  for  low 
levels  hns  been  greatiy  improved. 

2.153 

ASD.TDK.62.153,  APPLIED  RESEARCH  ON  HIGH- 
THERMAL-CONDUCTIVITY  MATERIALS  FOR  USE  IN 
MICROWAVE  TUBES.  Final  rpt,  Moy  1962,  Wp.  incI 
illus.,  tobies,  4  refs.  P:  4156,  T:  415603.  C:  AF 
33(6l6)-7542,  Electron  Physics  Lob.,  The  Univ.  of 
Michigan,  Ann  Arbor,  Mich,  H.  K,  Oetweiler,  C.  L. 
Oolph,  J.  E.  Rowe.  Not  in  OTS.  ASTIA:  AO  282761, 
Codj  AA.  Unclossif»ed 

This  final  report  summarizes  the  theoretical  analyses 
and  experimental  work  on  the  problem  of  heot  flow  along 
a  helix  and  *he  power  hondling  copability  of  fypicol  helix 
structures.  In  particular  theoretical  studies  ore  presented 
lor  hel»x  cooling  by  radiation,  end  conrfuntion  and  con* 
duction  through  o  high-thermol-conductivify  dielectric 
support.  The  averoge  power  handling  obility  of  typical 
S'bond  radiation-cooled  helices  is  limited  to  100-200 
wofts  whereas  if  the  helix  is  conduction  cooled  through  a 
beryllium  oxide  support  structure  if  is  shown  thot  10  kw 
average  power  can  ke  handled  with  a  helix  temperoture 
of  520*^0.  Complete  experimentol  doto  on  on  S-bond  helix 
mounted  in  BeO  indicates  performance  equivalent  to  thot 
of  o  sopphire  rod  supported  helix  in  a  gloss  envelope. 
The  power  handling  ability  of  a  helix  in  BeO  with  o 
pressure  contact  between  the  helix  and  the  BeO  cylinder 
have  indicated  improvements  of  15-20  times  in  average 
power  handling  ability  for  a  given  temperoture.  A  figure 
of  merit  for  high-thormal-conductivity  low-loss  moteriols 
to  be  used  os  '-f  structure  supports  and  at  microwove 


windows  is  presented  and  it  it  shown  thot  BeO  is  for 
sup>erior  to  aluminum  oxide, 

2.155  (Part  I) 

ASD.TDR.62.155,  Par!  I.  LIFT,  PITCHING-MOMENT, 
AND  ROLLING-MOMENT  COEFFICIENTS  ON  PLANAR, 
TWISTED,  AND  CAMBERED  WINGS  AND  FLAPS  FOR 
A  70"  DELTA  WING:  Superionlc  Flow.  Interim  rpt,  June 
1962,  64p.  inci  illus.,  tables,  6  refs.  P:  1370,  T: 
137003.  C:  AF  33{616)-7420,  Aorojet-Generol  Corp., 
Aiuso,  Calif.  Bornor'j  Mazelsiry,  Horry  8.  Amoy,  Jr. 
SRN:  2143,  Notincrs.  ASTIA;  AD  284874,  Code  AA. 

Uncle  ssi  fied 

Wind-tunnel  tests  were  performed  at  Mach  numbers  3,  4, 
and  6  on  0  70^  delto  wing  with  forward  and  tip  flops 
located  at  the  50^o  root  chord  ond  semitpan  respectively. 
Tiie  configurotlonr  tested  included  20  different  combino- 
tions  of  plorvir,  cambered,  ond  twisted  ponels  to  simulate 
various  down-wosh  distributions.  For  the  totol  wing  ond 
each  flop,  coefficients  were  evacuated  for  lift,  pitching 
moment,  rolling  moment,  drog,  side  force  and  yawing 
moment.  Results  will  be  used  to  obtain  oerodynomic 
influence  coefficients. 

2-156 

A5D.TOR-62.156.  NONLINEAR  AND  THERMAL  EF- 
FECTS  ON  ELASTIC  VIBRATIONS.  Finol  rpt,  June 
1962,  143p,  inci  illus.,  tobies,  12  refs,  P:  1370,  T: 
137006.  C:  AF  33(616)-7898,  The  Boeing  Co.,Seott(e  24, 
Wash.  R,  C.  Woikel,  et  ol.  In  OTS.  ASTIA:  AD  284441, 
Code  AA.  Unclossifiod 

This  report  presents  o  theory  ond  the  digitol  procedures 
for  predicting  the  effects  of  nonlinear  structural  behavior 
on  the  stresses,  deformations,  and  small  amplitude 
osciilotiors  of  a  structure  subjected  simultaneously  to 
loading  and  Keating. 

The  method  is  used  to  onalyze  o  thin  wing  to  determine 
the  frequencies  and  mode  shapes  of  the  first  six  naturol 
vibrotion  modes  of  the  wing  subjected  to  simultaneous 
heating  and  looding. 

2-15?  (VolV) 

ASD.TDR.62-159,  Vol  V.  STUDY  OF  AERO  SPACE 
EARLY  WARNING  AND  CONTROL  SYSTEMS:  Thee- 
retical  Considerottons  of  Loser  Rodlotion:  Resonont* 
Mode  Structure  of  a  Ruby  Fobry-Perot  Cavity,  Final  rpt, 
Jan  1962,  19p.  inci  illus.,  fables,  6  refs.  P:  0(11-4122), 
T:  41228.  C:  AF  33{6l6)-7095,  The  Univ.  of  Chicogo, 
Lob,  for  Applied  Sciences,  Chicago  37,  III.  Y.  H.  Poo, 
M.  Resnikoff.  LAS-TR-190-1 1.  Not  in  OTS.  ASTIA; 
AD  273529,  Code  AA.  Unclossified 

A  theoreficol  investigotion  was  made  of  the  re«ononf 
mode  structure  of  o  solid-stote  ruby  rod.  When  the  ex¬ 
cited  modes  ore  in  the  form  of  narrow  bands,  it  is  esti* 
mated  that  the  emitted  rodiotion  may  be  used  in  light 
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rodor  opplicationt  tor  tho  dotorminotion  o(  rang#  and 
rongo-roto  information. 

2059  (Vol  VI) 

ASD-TDR-«2-1S9,  Vol  VI.  STUDY  OF  AERO  SPACE 
EARLY  WARNING  AND  CONTROL  SYSTEMS;  Ttioe- 
rotieol  Conoidorotiont  of  Lotor  Rodiotioo;  A  Quontum 
Mochonleol  Dotcripiloo  of  Stimulotod  EmUtlon  Within  o 
Multlmodo  Cavity.  Final  rpt,  Jon  1962,  21p.  inci  illuo., 
11  roft.  P;  0(11-4122),  T:  41228.  C;  AF  33(616)-7095, 
Tho  Univ.  of  Chicago,  Lob.  for  Appliod  Scioncoo, 
Chicago  37,  III.  Y.  H.  Poo.  LAS-TR-190-12.  Not  in 
OTS.  ASTIA;  AD  273530,  Codo  AA.  Undottifiod 

This  popor  consists  of  o  thooroticol  discussion  of  mosor 
oction  at  optical  froquoncios  with  omphosis  on  tho  dif- 
foroncos  botwoon  stimulotod  omission  and  absorption  in 
cohoront  and  incohoront  fiolds.  Uso  is  modo  of  o  goo- 
motrical  roprosontation  of  tho  oquations  of  motion  of 
tho  donsity  matrix  to  illustrato  tho  conditions  for  con¬ 
tinuous  wovo  oporation,  amplification,  production  of 
lorgo  pul  SOS  and  for  tho  appoaranco  of  roloxotion 
oscillations. 

2-159  (Vol  VII) 

ASD-TDR-62-1S9,  Vol  VII.  STUDY  OF  AERO  SPACE 
EARLY  WARNING  AND  CONTROL  SYSTEMS:  Dotoctlon 
of  Losor  Rodlotlon.  Final  rpt,  Jan  1962,  37p.  incI  illus., 
5rofs.  P:  0(11-4122),  T:  41228.  Ci  AF  33(616)-7095, 
Tho  Univ.  of  Chicago,  Lab.  for  Appliod  Scioncos, 
Chicago  37,  III.  V.  J.  Corcoran,  Y.  H.  Poo.  LAS-TR- 
190-13.  Not  in  OTS.  ASTIA:  AO  273531,  Codo  AA. 

Unclossifiod 

A  lasor  dotoctlon  systom,  os  any  dotoction  systom,  is 
limitod  in  rango  capability  by  fluctuations  in  tho  output 
of  tho  dotoctor  that  tond  to  mask  tho  signal  to  bo  do- 
toctod.  Tho  photooloctric  dotoction  of  light  is  limitod 
primarily  by  two  offsets:  (1)  shot  noiso,  fluctuations  in 
tho  rate  of  oloetron  omission  from  tho  photosurfoco  os- 
sociotod  with  tho  avorogo  intensity  of  tho  incident  radia¬ 
tion;  (2)  photon  noise,  fluctuations  which  reflect  tho 
intensity  fluctuations  of  tho  incident  light.  Before  tho 
advent  of  loser  rodiotion  tho  shot  noiso  was  tho  pre¬ 
dominant  effect  that  limitod  photoelectric  dotoction; 
however,  in  losor  dotoction  photon  noiso  con  bo  the 
salient  effect.  In  this  paper  tho  magnitudes  of  tho 
fluctuations  in  electron  omission  associated  with  photon 
noiso  and  shot  noise  and  tho  parameters  affecting  those 
magnitudes  are  determined.  Also,  tho  influences  of  those 
fluctuations  on  tho  probability  of  dotoction  and  the 
ottainoblo  range  of  a  laser  dotoction  systom  ore 
investigated. 

2-159  (Vol  VIII) 

ASD-TDR-62.1S9,  Vol  VIII.  STUDY  OF  AERO  SPACE 
EARLY  WARNING  AND  CONTROL  SYSTEMS;  A  Lons 
System  to  Improve  the  Rosolotlon  ot  Infinity  of  o  Smell, 
Plono  Wovo  Source.  Final  rpt,  26p.  inci  illus.  P: 


0(11-4122),  T;  41228.  C:  AF  33(616)-7095,  Tho  Univ. 
of  Chicago,  Lab.  for  Appliod  Scioncos,  Chicago  37,  III. 
I.  Goroff  and  S.  Torres.  LAS-TR-190-14.  Not  in  OTS. 
ASTIA:  AD  271431,  Codo  AA.  Unclassified 

An  analytical  invostigotion  was  mode  of  tho  effect  of  o 
two-lons  systom  on  tho  light  from  a  laser.  Tho  diverging 
first  Ions,  being  largo  compared  to  tho  loser  source,  en¬ 
larges,  but  only  slightly  changes,  the  diffraction  pattern, 
while  tho  converging  second  Ions,  being  smoiior,  passes 
only  tho  control  collimatod  portion  of  tho  pattern.  It 
wos  found  that  such  a  systom  will  have  a  resolution 
almost  os  high  os  that  of  a  loser  tho  same  size  as  tho 
second  Ions.  Tho  requirements  for  on  optical  radar  using 
such  0  systom  ore  also  considered. 

2-162 

ASD-TDR-62-162.  SULFUR  DIOXIDE-SULFUR  TRI¬ 
OXIDE  REGENERATIVE  FUEL  CELL  RESEARCH. 

Final  rpt,  Juno  1962,  27p.  inci  illus.,  table.  P;  3145, 
T:  314506.  C:  AF  33(616)-7975,  AiRosoarch  Mfg.  Co., 
Phoenix,  Ari.  E.  L.  Kumm.  SY-5332-R.  In  OTS.  ASTIA: 
AD  283336,  Codo  AA.  Unclossifiod 

This  report  discusses  tho  thermodynamics  and  electro¬ 
lytic  characteristics  of  on  SO2-SO3  regonorativo,  closed- 
cycle  fuel  coll,  and  summarizes  the  electrolytic,  oloctro- 
chemicol,  and  phase  separation  rosoorch  conducted 
during  o  study  program  to  determine  the  practicability  of 
such  0  fuel  cell.  As  discussed  in  the  conclusion  of 
this  report,  the  experimental  results  obtained  during  the 
program  -vere  at  such  wide  variance  with  the  theoretical 
concept  mat  it  became  apparent  that  a  fuel  cell  of  this 
type  is  not  feasible. 

2-167 

ASD-TDR-62-167.  HYPERSONIC  FLOW  THEORIES  FOR 
PREDICTING  PRESSURES  ON  BLUNT  TWO- 
DIMENSIONAL  AND  ON  CONICAL  SHAPES.  Final  rpt, 
June  1962,  136p.  inci  illus.,  49  refs.  P:  8219,  T: 
821902.  C:  AF  33(616)-6400,  Grumman  Aircraft  Engi¬ 
neering  Corp.,  Bethpoge,  N.Y.  R.  A.  Scheuing,  W.  D. 
Hayes,  et  al.  Not  in  OTS.  ASTIA:  AD  282300,  Code  AA. 

Unclossified 

An  investigation  has  been  undertaken  to  develop  theories 
for  predicting  pressures  in  hypersonic  flows,  with  spe¬ 
cial  reference  to  low-ospect-rotio,  delta-winged  configu¬ 
rations.  This  report  is  the  fourth  of  four  covering  our 
work  to  dote  and  is  concerned  primarily  with  the  follow¬ 
ing  theoretical  developments: 

1.  A  relatively  simple  numerical  procedure  for  deter¬ 
mining  the  pressure  distribution  on  two-dimensionol 
wings  with  blunt  leading  edges,  extending  the  shock- 
expansion  method  improvement  of  Ref.  1  to  the  case  of 
strong  vorticity  layers. 

2.  The  further  development  of  the  thin-shockloyer  theory 
for  conical  flows  given  in  Ref.  1,  with  emphasis  on 
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unifermly  valid  xoroth-ordar  tolutlon*  in  th*  vicinity  of 
•ntropy  loyar  tinguloritia*. 

3.  Initial  thaoratieal  ratuitt  oxtonding  Dorodnitsyn't 
mathed  of  intagral  ralotiont  to  conical  flow*,  including 
tho  oxprattion  of  tho  gat  dynamic  oquotiont  in  divor- 
ganco  form  for  a  voriaty  of  eoordinata  tyttamt, 

2-171 

ASD.TOR-62-171.  INVESTIGATION  OF  PRESSURE 
DISTRIBUTIONS  OVER  PLANAR.  TWISTED,  AND 
CAMBERED  WINGS  IN  A  HYPERSONIC  SHOCK  TUN¬ 
NEL.  Final  rpt,  Moy  1962,  I64p.  inci  illut.,  tobloi, 
3  raft.  P;  8219,  T:  821901.  C;  AF  33(616).6646., 
Grumman  Aiicraft  Enginaoring  Corp.,  Bathpaga,  N.Y. 
H.  B.  Hopkint,  B.  A.  Schauing,  J.  Lang.  Not  in  OTS. 
ASTIA:  AO  276896,  Coda  AA.  Unclotiifiad 

An  axparimantol  program  wot  undortokan  in  tha  Grumman 
Hypartonic  Shock  Tunnal  at  nomituil  Moch  numbart  of  12 
and  19  to  maoiura  tha  changat  in  tha  prattura  dittribu- 
tiont  on  two.  basic  wing  planformt  duo  to  dittortioht  in 
thoir  profila  ihapo.  Tho  modals  includad  thraa  roctangu- 
lor  planform  wings  with  a  flat  profila,  o  circular-arc 
camborod  profila,  and  a  profila  with  tymmatrical  linaar 
twist,  and  thraa  70°'dalta  planform  wings  with  a  flat 
profila,  o  circular-arc  combarad  profila,  arid  a. tina-wavs 
eambarad  profila.  Anglo  of  attack  wot  voriad  from  0  to 
15°.  Data  ara  pratantad  in'  both  tabular  onid  graphical 
form.  ■  ■ 

Appandad  to  this  raport  is  a  dascription  of  tha  tunnal 
calibration  procaduras,  and  a  dascription  of  tho  dovalop- 
mant  of  a  Grummon-dasignod  piaxoolactric  prassura 
transducar  amployad  in  obtaining  tha  data, 

2.174a 

ASD.TR-61.174.  NEW  FLIGHT  CONTROL  SYSTEM 
TECHNIQUES  FOR  A  HIGHLY  ELASTIC  BOOSTER, 

Final  rpt,  Dac  1961,  269p.  incI  illus.,  tablos,  14  rofs. 
P:  8226,  T;  10889.  C;  AF  33(616)-7354.  Minnaopolis- 
Honaywall  Ragulator  Co.,  Aaronauticol  Div,,Minnoapolis, 
Minn.  L.  T.  Princa.  MH  Aaro  Rpt  2491-TR1.  ASTIA: 
AO  328107,  Coda  AA.  Confidantial 

An  automatic  flight  control  systam  was  davalop  I  for  o 
highly  alastic  boostar.  Tha  systam  dovalopod  utilixas 
an  adaptiva  gain  control  and  rota  gyro  blanding.  An 
analog  computar  avaluation  of  tha  syttom  was  mads  using 
609A  (Scout)  and  Titan  II  vohicia  cuRtigurations.  -Tha 
dovalopod  systam  is  much  mora  tolarant  of  variations  in 
vahicia  control  ehoroctoristics  than  tha  convantional 
linaar  outomotic  flight  control  systam. 

2-181 

ASO.TDR-62-181.  INVESTIGATION  OF  THE  EFFECT 
OF  ULTRA-RAPID  QUENCHING  ON  METALLIC  SYS- 
TEMS,  INCLUDING  BERYLLIUM  ALLOYS.  Final  rpt, 
Juno  1962,  33p.  inci  illus.,  9  rofs.  P:  7351-03.  C;  AF 
33(616)-8011,  Eloctre-Optical  Systams,  Inc.,  Posodana, 


Calif.  C.  Jordan.  SRN;  1650-Final.  In  OTS.  ASTIA: 
AD  284409,  Coda  AA.  Unclossifiad 

Tho  affact  of  ultra-rapid  quanching  on  aight  binary  olloy 
systams,  namaly,  Ba-H,  Bo-0,  Ba-AI,  Bo-Si,  Ba-Sc, 
Ba-Ni,  Ba-Cu,  and  Ba-Zn,  has  boon  invastigotad.  In  four 
of  tha  systams,  normly,  Bo-H,  Ba-0,  Ba-Sc,  and  Ba-Zn, 
attompts  to  corry  out  tho  nacassory  axparimants  wora 
unsuccossful  bacauss  of  difficultias  os  to  motariol  or 
tschniqua  which  could  not  ba  ovarcoma  within  tha  scopa 
of  tha  contract.  In  tho  othsr  four  systams,  tho  bast 
axparimantol  rasults  obtoinabla  indicoto  that  no  sig¬ 
nificant  change  of  structure  is  produced  by  rapid 
quanching, 

2-183 

ASD.TDR-62.183.  ANALYSIS  OF  A  MONOPULSE  RE- 
CEIVER  UNDER  JAMMING  CONDITIONS.  Final  rpt, 
Apr  1962,  27p.  inci  illus.,  tables,  4  refs.  P:  4700, 
T:  470002.  R.L.  North,  Ist/Lt.,  USAF.  ASTIA:  AD 
329995,  Coda  AA.  Secret 

A  mathematical  analysis  of  a  typical  monopulsa  radar 
rscaivar  whan  confronted  with  a  new  monopulsa  decep¬ 
tion  .technique  is  prsssntad.  Tha  aquotion  relating  the 
change  in  radar  performance  os  a  function  of  jamming  is 
derived.  Based  on  these  mathematical  rasults,  a  typical 
monopulsa  radar  and  penetrating  vohicia  are  assumed  and 
tha  ECM  powers  required  are  calculated. 

A  qualitative  anolysis  of  tha  advantages  and  disad¬ 
vantages  for  thi:.  achniqua  ora  discussed. 

2-191 

ASD.TDR.62-191.  STUDY  AND  RESEARCH  ON  ELEC¬ 
TRONIC  SIMULATION  OF  THE  BIOLOGICAL  CLOCK. 

Final  rpt.  May  1962,  81p.  inci  illus.,  tables,  19  refs, 
P:  4160,  T:  416004.  C:  AF  33{616)-7677,  Tha  Univ. 
of  Arizona,  Tucson,  Arix.  A.  P.  Sago,  Jr.,  at  al.  In 
OTS.  ASTIA:  AD  282210,  Coda  AA.  Unclassified 

The  term  'biological  clock*  hos  been  given  to  tha  phe¬ 
nomenon  displayed  by  organisms,  both  plants  and  ani¬ 
mals,  that  pace  their  function  in  a  cyclic  fashion  related 
in  soma  way  to  environmental  stimuli.  Tha  raport  begins 
with  a  general  review  of  tha  literature  on  tha  biological 
aspects  of  light  and  temperature  in  ralation  to  poca- 
moking.  Both  periodic  and  Mindom  shock  affects,  in¬ 
cluding  tha  affects  of  periods  different  from  twenty-four 
hours,  are  described.  This  data  is  translated  into  a 
ganaral  mathematical  modal  for  tho  biological  clock.  A 
hybrid  (digitol-onalog)  modal  for  the  biological  clock  is 
than  proposed,.  Tha  electronic  model  consists  bosicolly 
of  a  sequential  logic  circuit,  on  analog  response  com¬ 
putar,  ond  an'oetivity  state  control.  Tha  saquantiol  logic 
circuit  is  tha  basic  decision  mechanism  which  datarminas 
tho  changes  to  bo  mode  in  activity  state  on  tha  basis  of 
past  and  present  activity  states  and  external  stimuli. 
Tha  onolog  portion  of  the  modal  is  used  to  determine 
tha  exact  amount  of  change  to  ba  made;  while  the  oetivity 
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sfote  control  raprosantt  tha  pratant  activity  itote  and 
racaivat  all  command  inputi  for  ttata  changai. 

2-192 

ASD.TDR.62  192.  INVESTIGATION,  DEVELOPMENT, 
AND  EVALUATION  OF  IMPROVED  TECHNIQUES  FOR 
MEASURING  SUSCEPTIBILITY.  Final  rpt.  Fab  1962, 
306p.  IncI  lllus.,  toblas,  7  raff.  P:  4357,  T;  435703. 
C;  AF  33(616)-7436,  Ganarol  Oynamlci/Aatronautici, 
Div.  of  Ganarol  Oynomica  Corp.,  San  Diago,  Colif. 
AE62-0010.  Not  in  OVS.  ASTIA:  AD  277927,  Coda  AA. 

Unc  lattifiad 

The  purpoia  of  thii  program  wof  to  davelop  improvad 
tachniquei  for  maaiuring  tuicaptibility.  Exitting  tach- 
niquet  wara  invaatigatad  with  a  viaw  to  improving  tha 
suscaptibility  tast  raquiramanti' of  MIL-1‘26600,  *‘Militory 
Specification  Intarfarence  Control  Raqulrament*,  Aero¬ 
nautical  Equipment.*  Audio  and  radio  frequency,  and 
conducted  and  radioted  juiceptibility  tasti  ware 
coniidered. 

It  wos  found  that  batter  control  and  standardiiation  of 
ta»t  conditions  could  be  achiavad  for  more  meaningful 
and  repeatable  test  data.  TKij  was  ahawn  experimentolly 
In  oil  cases.  The  audio’  susceptibility  test  sat  was 
standordiied  by  describing  the  characteristics  of  the 
isolation  transformer  dnd  tha  impadance  represented  by 
the  power  supply  terminals  of  tha  test  sample.  A  rigorous 
magnetic  susceptibility  test  ot  power  frequencies  was 
devised.  Invastigotion  of  rodio  frequency  conducted 
susceptibility  tests  determined  that  such  tests  are  not 
significant  above  300  me,  except  in  certain  cases,  and 
should  generally  be  discontinued.  Conversely,  radiated 
susceptibility  tests  seem  to  be  insignificont  below  300 
me  (are  even  misnamed  since  the  field  is  not  o  rodioted 
one),  and  should  only  bo  performed  above  300  me.  For 
this  purpose,  broadband  spiral  logarithmic  periodic 
antennas  ware  designed  artd  evoh.'uted. 

2-195 

ASD.TDR-62.195.  INVESTIGATION  OF  CRYOGENIC- 
SOLID  COOLING  TECHNIQUES.  Final  rpt,  Aug  1962, 
I32p.  inci  illus.,  tables,  65  refs,  r’:  4077,  T:  407703. 
C:  AF  33(6I6)-8144,  Aorojot-Genoral  Corp.,  Azusa, 
Calif.  U.  E.  Gross,  A.  S.  Friedman.  SRN:  2127.  Not  in 
OTS.  ASTIA;  AD  286463,  Code  AA.  Unclossified 

The  properties  of  gases,  insulotors,  and  fabricotion  of 
mctericis  potentially  suitable  for  use  in  the  development 
of  o  mochanicolly  simple,  cryogenic-solid,  cooling  ap¬ 
paratus  are  tobulated  end  graphically  illustrated. 
Cooling. system  weights,  volumes,  and  operating  times 
were  analyzed  for  various  coolants  (93  to  I0"K).  It  was 
concluded  that  ihe  concept  of  a  solid  cooling  system  is 
theoreticolly  foosible.ond  the  fabricotion  of  o  loborotorv- 
modol,  cryogenic-solid,  cooling  system  is  recommended. 
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2-198a 

ASD-TR  61-198.  ADAPTIVE  TECHNIQUES  FOR  LONG 
RANGE  TRANSMISSION  OF  PULSE  CODE  MODULA- 
TION  TELEMETRY  DATA.  Final  rpt,  Aug  1962,  253p. 
inci  illus.,  tables,  28  refs.  P;  4107,  T:  82188,  C;  AF 
33(616)-7488,  Dynatronics,  Inc.,  Orlando,  Flo.  D.  H. 
Ellis  et  ol.  In  OTS.  ASTIA:  Code  XX.  Unclossified 

This  report  describes  a  study  and  development  progrom 
involving  the  opplicotion  of  certain  techniques  for  long 
range  transmission  of  PCM  telemetry  drtta. 

The  objective  of  the  progrom  wos  to  explore  and  develop 
thosf  areos  of  PCM  system  design  which  most  satis¬ 
factorily  moot  long  range  transmission  and  dota  handling 
requirements.  The  technicol  approach  includes  optimiza¬ 
tion  ol  system  information  capoeity,  selection  of  an 
optimum  R.F.  link,  and  investigations  of  format  com¬ 
promises,  to  attain  the  maximum  information  rote  possi¬ 
ble  over  o  wide  ronge  of  transmission  path  lengths,  and 
a  voriety  of  dota  requirements.  The  type  of  modulation 
(phoso)lor  the  R.F.  link  is  shown  by  theoreficol  analysis 
to  be  superior  to  any  other. 

A  system  design  and  engineering  modal  development 
program  hos  been  completed.  Results  of  tests  performed 
on  the  model  verify  the  feasibility  of  the  engineering 
design. 

2-201 

ASD.TDR-62-201.  PROPERTIES  OF  PLASMA  SPRAYED 
MATERIALS.  Final  rpt,  June  1962,  93p.  inci  illus., 
tobies,  8  refs.  P:  7381,  T:  738101.  C:  AF  33(616)- 
6376,  Generol  Electric  Co.,  Evendole,  Ohio.  M.  A, 
Levinstein.  Not  in  OTS.  ASTIA;  AD  283967,  Coda  AA. 

Unclassified 

A  detoiled  invastigotion  of  the  plosmo  sproying  of 
tungsten  and  severol  refroctory  corbidas  wos  conducted 
in  0  controlled  environment  tan]^.  Optimum  parameters 
for  the  spraying  of  these  matariols  ware  established. 
The  refroctory  corhides  included  CbC,  ZrC,  HfC,  ToC 
and  severol  binary  carbides.  The  spraying  of  mixed 
oxides  wos  studied  both  in  the  controlled  environment 
tank  ond  in  air.  Various  properties  for  these  materials 
were  determined  as  applicable;  tensile  strength,  yield 
Strength,  elongotion,  transverse  rupture  strength,  bending 
strength,  bending  ductility,  melting  point,  density, 
crystallogrophic  structure,  chemistry,  coefficient  of 
exponsicn,  specific  heat,  oxidation  resistance,  end 
microstructura.  The  feasibility  of  spraying  in  a  con¬ 
trolled  environment  is  evaluated, 

2-205 

ASD-TDP.62-205.  THE  ANALYSIS  OF  THE  BASIC 
FACTQRS  INYQLVED  IN  THE  PROTECTIQN  QF 
TUNGSTEN  AGAINST  QXIDATIQN.  Finol  rpt,  June 
1962,  97p.  inci  illus.,  fables,  116  refs,  P:  7312,  T; 
7312C1.  C:  AF  33(616)-8175,  Generol  Telephone  ond 
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Elaclronlct  Labs.,  Inc.,  Boytld*,  N.Y.  M.  G.  Nichelm, 
•t  ol.  N*t  In  OTS.  ASTIA:  AO  281837,  Cod*  AA. 

Unclotcifiod 

Th*  ab|*ctiv*  of  tbU  first  pilot*  of  lii*  contract  «m*  to 
docid*  on  th*  oroat  In  which  lock  of  botic  Informotlon 
would  b*  likely  to  hompor  th*  dovolopnwnt  of  enidetlon* 
rotltlont  ceotlngt  for  tungtton  at  tomporoturot  obov* 
1850°C.  It  wot  concluded  from  o  prollmlnory  review 
tfiot  five  phonentna,  In  addition  to  rofrocterlnett,  would 
dotormln*  th*  utofulnott  of  o  coating;  th*  rot*  of 
vaporliotlen,  brookowoy,  diffusion  paths  in  tomory 
OMyg*n>motal*m*tal  systonis,  eoatlng>tubslrato  rooctlons, 
and  th*  rot*  of  diffuslon-centrollod  film  growth.  A  litoro- 
turn  roviow  on  ooch  of  that*  phonomono  end  triol  col- 
eulotions  of  th*  pretoetivonsss  of  o  numbor  of  coating 
systoms  onoblod  o  numbor  of  conelusiont  to  b*  drown  os 
to  th*  oroot  in  vdiich  additional  basic  Infermotien  wot 
most  nsodod. 


2.208  (Veil) 

ASO-TDIt42.208,  Vol.  I.  teCHNIQUBS  FOR  ANALYSIS 
OF  NONLINEAR  ATTITUDE  CONTROL  SYSTEMS  FOR 
SPACE  VEHICLES;  Cbarsctariotict  of  th*  Spococroft 
Attitudo  Conttol  Froblom.  Final  rpt,  Juno  1M2,  90p. 
incl  Ulus.  P;  8219,  T;  62165.  C;  AF  33(616).7811, 
Spoc*  Tochnology  Lob./  Inc.,  Redondo  Booch,  Calif. 
E.  I.  Ergin,  V.  D.  Norum,  T.  G.  Wlhdoknocht.  8982.6' 
OO1.RU.OO0.  In  OTS.  ASTIA;  AO  282^)5,  Cod*  AA. 

Unclotsifiod 

This  four  velum*  ropert  wot  proporod  in  order  to  compilo, 
doseribo,  and  apply  th*  ovoilobl*  nonlinoor  onolytip  and 
dotign  toehniguos  for  spec*  vohici*  ottltud*  control  sys¬ 
toms  end  to  outlin*  odditionol  arses  of  future  effort  to 
improve  present  onolytlt  end  design  procedures.  Each 
of  th*  four  volumes  is  relatively  Independent  of  th* 
others.  Velum*  I  is  o  definition  and  dosai^ien  of  th* 
problems  osteclated  with  th*  dotign  of  th*  space  vehicle 
attitude  control,  systems.  Volume  II  treats  in  detail  th* 
principal  techniques  for  th*  analysis  of  nonlinear  con¬ 
trol  systems  end  shows  th*  application  of  these  tech¬ 
niques  to  specific  attitude  control  system  problems. 

.  Volume  III  discusses  three  general  problems  in  space 
vohici*  ottltud*  control  systems;  (1)  single  axis  on-off 
gos  jet  system  dotign,  (2)  octiv*  ottltud*  control  system 
design  for  o  spin-stabilised  vehlclo,  and  (3)  th*  dotign 
of  0  control  system  for  a  sotellit*  vohici*  with  reaction 
wheels  and  gas  lets.  Velum*  IV  is  o  collection  of 
roferencos  and  bibliography  with  ormetotlenk  and  com- 
monts  covering  th*  spectrum  of  .th*  study  effort. 

2-308  (Vol  II) 

AtO.TOR.42-208.  Vol.  II.  TECHNIGUIS  FOR  ANALYSIS 
OF  NONLINRAR  ATTITUDE  CONTROL  SYSTEMS  FOR 
SPACE  VEHICLES;  Technique*  fer  An*ly*l*  end  Syn- 
tbosls  of  Nenllnoer  Centtel  Systems,  Final  rpt,  June 
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1962,  302p.  incl  Ulus.,  toblos.  P;  8219,  T;  82165. 
C:  AF  33(616)-7811,  Spoc*  Technology  Lab.,  Inc., 
Redondo  Booch,  Calif.  E.  I.  Ergin,  V.  D.  Nerum,  T.  G. 
Windoknecht.  8982-6-001 -RU-OOO.  In  OTS.  ASTIA;  AD 
282805,  Cod*  AA.  Unclotsifiod 

This  four  volume  ropert  was  prepared  in  ordor  to  compilo, 
describe,  and  apply  th*  ovoilobl*  nonlinoor  analysis  and 
design  technique*  fer  spec*  vehicle  attitude  control  sys¬ 
toms  and  to  outlin*  additional  oroot  of  futixo  effort  to 
Improv*  prosont  analysis  and  design  procoduros.  Each 
of  th*  four  velum**  It  relatively  independent  of  th* 
othors.  Velum*  I  it  o  dofinition  and  dotcription  of  tho 
problems  assoclatod  with  th*  design  of  the  space  vehicle 
ottltud*  control  systems.  Velum*  II  treats  in  detail  th* 
principal  tochniquos  for  th*  analysis  of  nonlinoor  control 
systems  and  shows  th*  application  of  that*  tochniquos 
to  specific  attitudo  control  system  problomt.  Volume  III 
discuttet  three  gonerol  problems  in  space  vehicle  atti¬ 
tude  control  systoms:  (1)  tingle  exit  on-off  go*  |*t  sys¬ 
tem  design,  (2)  active  attitude  control  system  design  (or 
0  spin-stabilised  vehicle,  and  (3)  th*  dotign  of  control 
system  for  o  satellite  vehicle  with  reaction  wheels  and 
gos  jets.  Volume  IV  it  o  collection  of  referonces  and 
bibliography  with  onnototiont  and  comments  covering  th* 
spectrum  of  th*  study  effort. 


2-208  (Vol  III) 

AS0.TDR42-2(I8,  Vel.  III.  TECHNIQUES  FOR  ANALY¬ 
SIS  OF  NONLINEAR  ATTITUDE  CONTROL  SYSTEMS 
FOR  SPACE  VEHICLES;  Exomple*  *f  Anolytlcol  Design 
e(  Spacecraft  Attited*  Control  System*.  FIimI  rpt,  Juim 
1962,  70p.  incl  illus.  P;  8219,  T:  82165.  C:  AF 
33(616)-7811,  Space  Technology  Lob.,  Inc.,  Redoitdo 
Beach,  Calif.  E.  I.  Ergin,  V.  D.  Nerum,  T.G.  Windo¬ 
knecht.  8982-6-001-80-000  In  OTS.  ASTIA;  AD 
282706,  Cede  AA.  Unclassified 

This  four  volume  report  wos  prepared  in  order  to  compile, 
describe,  and  apply  th*  avoiloblo  nonlinear  analysis  and 
design  techniques  (or  space  vehicle  attitude  control  sys¬ 
tem*  ond  to  outline  additional  areas  of  future  effort  to 
improv*  present  analysis  and  design  procoduros.  Each 
of  th*  (our  volumes  it  relotively  independent  of  th* 
other*.  Volume  I  it  o  dofinition  and  doscrlption  of  th* 
problems  asseclated  with  th*  design  of  th*  space  vehicle 
attitude  control  systems.  Volume  II  troots  in  detail  th* 
principal  techniques  fer  th*  analysis  of  nonlinear  control 
systems  and  shows  th*  application  of  those  tochniquos 
to  spocifle  attitude  control  system  problems.  Volume  III 
discusses  three  general  problems  in  space  vehicle  atti¬ 
tude  control  tystoms:  (1)  singl*  axis  on-off  got  |*t  sys¬ 
tem  design,  (2)  active  attitude  control  system  design  for 
0  spin-ttabillied  vehicle,  end  (3)  th*  design  of  control 
system  fer  o  satellite  vehicle  with  reaction  whoels  and 
gos  let*.  Velum*  IV  Is  a  cellectian  of  reference*  and 
bibliography  with  annotations  and  comments  covering 
th*  spectrum  of  th*  study  effort. 
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2-2M  (V«l  IV) 

ASD-TDR.42-2N.  V«l.  IV.  TECHNIQUES  FOR  ANALY¬ 
SIS  OF  NONLINEAR  ATTITUDE  CONTROL  SYSTEMS 
FOR  SPACE  VEHICLES;  Rafcrancat  and  BlbliagiaHty. 

Final  rpl,  Juna  1962,  68p.,  369  raft.  P:  8219,  T:  82165. 
C;  AF  33(616)-7811,  Spaea  Taehnology  Lab.,  Inc., 
Radonda  Baoeh,  Calif.  E.  I.  Ergin,  V.  D.  Norum,  T.  G. 
Windaknaeht.  8982-6-001 -RU-000.  In  OTS.  ASTIA;  AD 
282057,  Coda  AA.  Unelottifiad 

Thii  four  voluma  raport  woo  praparad  in  ordar  to  eompila, 
dateriba,  and  apply  tha  avoilobla  nonlinaor  onolytit  and 
datign  taehniquat  for  tpoca  vahicla  attituda  control  «yt- 
tami  and  to  outlina  additional  oroot  of  futura  affort  to 
improva  praiant  onalytii  and  datign  procadurat.  Each 
of  tha  four  volumat  it  ralativaly  indapandant  of  tha 
othart.  Voluma  I  it  a  dafinition  and  dotcription  of  tha 
problamt  ottociotad  with  tha  datign  of  tha  tpoca  vahicla 
attituda  control  tyttamt.  Voluma  II  traott  in  datoil  tha 
principal  taehniquat  for  tha  onolytit  of  nonlinaor  control 
tyttamt  ond  thowt  tha  application  of  thato  taehniquat 
to  tpaeifie  attituda  control  tyttom  problamt.  Voluma  III 
diteuttat  thraa  ganorol  problamt  in  tpoca  vahicla  atti¬ 
tuda  control  tyttamt:  (1)  tingla  oxit  on-off  got  jat  tyt- 
tam  datign,  (2)  oetiva  attituda  control  tyttam  datign  for 
0  tpin-ttobilixad  vahicla,  and  (3)  tha  datign  of  control 
tyttam  for  o  totallita  vahicla  with  raoction  whoalt  ond 
got  jatt.  Voluma  IV  it  o  eollaction  of  roforancat  ond 
bibliogrophy  with  onnototiont  and  commontt  covering 
tho  tpactrum  of  tho  ttud/  affort. 

2-214 

ASD-TDR-62-214.  FLAT-PLATE  SOLAR  THERMO¬ 
ELECTRIC  CONVERSION  PANELS.  Final  rpt,Moy1962, 
47p.  inci  illut.,  toblot,  3  raft.  P:  8173,  T;  817302. 
C;  AF  33{616)-7676,  Gmorol  Atomic  Div.  of  Ganarol 
Dynomiet  Corp.,  Son  Diago,  Calif.  A.  N.  Himla,  at  ol. 
SRN;  GA-2823.  In  OTS.  ASTIA:  AD  282213,  Coda  AA. 

Unelottifiad 

Procadurat  hova  boon  davalopod  for  tha  conttruction  of  o 
lightweight  tolar  energy  convertor,  uting  tharmoaloctrie 
motoriolt  tondwiehod  between  flat  thaott  of  aluminum. 
Two  ponolf,  each  one  foot  tquora,  hove  bean  delivered 
to  the  Flight  Aecattoriot  Laboratory,  Aaromuticol  Syt- 
tamt  Divition.  Each  panel  eontoint  153  n-typa  PbTo 
alamantt  and  153  p-typa  ZnSb  olamantt,  arranged  in 
aightaan  alternating  rowt  of  tavantaan  alamantt  each. 
According  to  maoturamentt  mode  on  teat  ponalt  con- 
ttruetad  In  o  timilor  fothion,  tha  dolivarod  ponalt  ore 
capable  of  on  output  of  at  laott  1.33  w/Ft^  whan  tub- 
jaetad  to  on  incident  energy  of  1400  w/m7,  which  it 
equal  to  tha  tolar  energy  intonaity  at  tha  Eorth’t  dit- 
tonea  from  tha  tun.  At  thit  output,  tha  tolar  panel 
weight  96  poundt  par  alaetrieal  kilowott.  Tho  obtarvod 
output  It  lower  than  it  calculated  from  tha  propartiot  of 
tha  motariolt  utad;  however,  it  It  ontleipotad  thot  im¬ 
proved  parformonco  eon  bo  obtoinod  in  future  ponalt. 


Fourth  Quortar 

2-215 

ASD-TDR-62-21S.  TNERMOPHYSICAL  PROPERTIES 
OP  THERMAL  INSULATING  MATERULS.  Final  rpt, 
July  1962,  324p.  IncI  Illut.,  toblot.  P;  7381,  T;  738103. 
C:  AF  33(616)-7875,  Midwatt  Roaaorch  Intt.,  Kontot 
City,  Mo.  C.  E.  Moollar  at  ol.  Not  in  OTS.  ASTIA: 
AD  284446,  Coda  AA.  Unelottifiad 

Thit  raport  it  o  compilation  of  thormophyticol  proparty 
data  for  intuloting  motariolt,  for  both  cryogenic  oetd 
high  tamparotura  epplieotiont.  Tharmol  conductivity, 
linear  thermal  axpontion,  tpaeifie  hoot,  total  omittivity, 
thermal  diffutivity,  and  comprettive  tirengtht  ore  p'  -(’rd 
with  ratpect  to  tamparotura.  Dantity,  malting  point,  con- 
tinuout  tarviee  temparotura,  typical  available  form,  and 
modulut  of  alotticity  ora  given  in  tobulor  form.  Material 
eompotition  and  methodt  by  which  tha  data  ware  obtained 
ora  alto  included. 


2-218a 

ASD-TR-61-218.  EXOTHERMIC  BONDING  OF  METAL 
SANDWICH  CONSTRUCTION  BY  THE  ‘EXO-FLUX' 
TECHNIQUE.  Final  rpt.  May  1962,  46p.  inci  illut., 
tablet.  P;  7340,  T;  73402.  C:  AF  33(616)-7115, 
Normco  Retaorch  and  Devalopmant,  Son  Diago,  Calif. 
W.  Batten,  R,  Coughay,  R.  A.  Long.  Not  in  OTS. 
ASTIA;  AD  283378,  Coda  AA.  Unelottifiad 

The  objective  of  thit  program  wot  to  adopt  tha  *exo-flux* 
overlap  bonding  proeatt  to  malol  tondwich  panel  bending. 
The  proeatt  providat  o  continuout  metal  bond  between 
the  core  feet  and  tha  facing  thaott,  and  contittt  of 
pointing  tha  metal  turfocat  to  ba  bonded  with  opproxi- 
motaly  .01  gm./tq.  in.  of  inorganic  fluxing  ogant,  placing 
axo-thermieolly  reactive  tope  ogointt  tha  oppoting  ex¬ 
ternal  facet,  tubjecting  tha  core-facing  thaat  contact 
oreo  to  100  pti  prettura  and  igniting  the  tope.  Tho 
retulting  boidl  exhibitt  no  ditearnibla  intorfoeiol  dit- 
continuitiet  at  o  mognificotion  of  1000  diometart.  After 
tha  mott  tuitoble  motariolt  ware  aolacM  (i.e.  PH  15-7 
ttoinlatt  ttaal  bote  matol,  B2O3  4  cryolite  flux,  and  o 
tope  exotherm)  ond  procadurat  datarminod,  tuecettful 
O'xd*  tondwich  panel  banding  wot  achieved,  although 
reproducibility  wot  poor.  Bonding  of  3*x8"  tondwich 
ponalt  vmt  marginal,  with  vary  poor  reproducibility  and 
no  ponalt  with  100X  of  area  bonded.  The  maximum 
ttrengtht  obtained  were  184,000  pti  in  odgawita  com- 
prettion  at  room  tamporotura,  85,000  pti  in  adgawita 
comprattion  at  1000FF. 


2-221 

ASD-TDR-62-221.  EVALUATION  OF  RADIANT  HEAT 
FLUX  AND  TOXICITY  IN  DYNA-SOAR-TITAN  II 
DESTRUCT  TESTS.  Final  rpt,  Moy  1962,  28p.  Inci 
Illut.,  tablet,  11  raft.  620A  Syttamt.  Buraou  of  Mlnea, 
Pittaburgh,  Po.  J.  C.  Gibton,  J.  M.  Murphy,  D.  Burgata. 
In  OTS.  ASTIA;  AD  278607,  Cede  AA.  Unelottifiad 
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Thit  report  dealt  with  octivitiet  of  the  Bureau  of  Mines 
in  cooperation  with  two  destruction  torts  of  scale  models 
of  the  Titan  II  fuel  tankage  systems.  Totol  quantities  of 
propellant  Involved  were  14,000  pounds  for  one  test,  ond 
33,000  pounds  for  the  other,  of  the  Aeroiine-N204  com¬ 
bination  used  in  this  booster.  The  work  was  tupple- 
mentol  to  o  brooder  pregrom  of  the  Martin  Company  (Den¬ 
ver)  and  wot  restricted  to  providing  information  on  throe 
specific  questions:  (I)  The  completeness  of  reaction  on 
putting  together  the  hyporgolic  propellant  combination; 

(2)  the  radiant  heat  flux  from  the  rooction  tone,  ond 

(3)  the  quantity  and  distribution  of  toxic  vapors.  No 
consideration  is  given,  in  this  report,  to  the  overpressure 
produced  by  the  explosion.  It  is  estimated  thot  reaction 
was  about  30  percent  completed  within  a  period  of  5-7 
seconds.  Additional  reaction  ensued  on  the  test  pod  ond 
all  residual  fuel  was  consumed  by  burning  in  oir.  About 
half  of  the  oxidant  was  dispersed  unroocted  ond  largely 
carried  upward  in  the  thermal  column  resulting  from  the 
explosion.  The  peak  radiotion  levels  from  the  explosions 
were  about  109  watts. 

2-230 

ASO-TDR-<2-230.  DETERMINATION  OF  ENCINEERINC 
PROPERTIES  OF  MAR-STRAINED  STEELS.  Final  rpt, 
Aug  1963,  I45p.  inel  illus.,  tobies,  7  refs.  P;  7381, 
T;  738103.  C:  AF  33(6I6)-76SS,  Genorol  Electric  Co., 
Evendalo,  Ohio.  R.E.  Yount.  In  OTS.  ASTI  A;  Code  XX. 

Unclassified 

The  Mar-Strain  response  (the  addition  of  strain  ond  aging 
to  quenched  and  tempered  steels)  was  determined  for 
eight  alloys  representing  four  classes  of  steel;  low  alloy 
mortensitics,  secondary  hardening  martensitics  (hot  work 
die  steels),  semi-oustenitic  and  martensitic  stainless. 
All  four  alloy  classes  responded  to  the  process  by  demon¬ 
strating  yield  strength  increases  of  IO-20fl.  It  was 
found  that  the  tempered  structure  ond  strain  hardening 
characteristics  were  the  most  significant  factors  con¬ 
trolling  the  Mor-i-ti  in  response.  The  olloys  were  se¬ 
lected  for  determir.ation  of  their  engineering  properties 
including  uniaxial  tensile,  fatigue  and  center  notch 
properties  and  biaxial  performance  in  sub-scale  cylinder 
tests.  One  alloy,  Ladish  D6AC  (.46XC,  1X0,  IXMo), 
was  capable  of  being  Mar-Strained  to  a  275,000  psi  .2X 
yield  strength.  A  second  alloy.  Modified  S-5  (.48XC, 
2XSi,  .5XMo,  .25XV),  was  capable  of  being  Mar-Strained 
to  o  300,000  psi  .2X  yield  strength.  Mar-Straining  was 
found  to  increase  the  fatigue  strength  of  both  alloys. 
The  process  was  adequately  demonstrated  in  the  sub¬ 
scale  pressure  vessel  tests.  Burst  strengths  (greater 
then  3M,000  psi  hoop)  achieved  with  the  Mor-Strained 
S-5  cylinders  were  higher  than  any  previously  reported 
for  o  homogeneous  material. 

2-231 

ASD.TDR.62.231.  PHOTOEMIUION  STUDIES.  Final 
rpt.  Mar  1962,  72p.  IncI  Illus., 56  refs. P:  4156,  T;  41653. 


C:  AF  33(6l6)-6455„  Dept,  of  Electricol  Engineering, 
Univ.  of  Minnesota,  Minneapolis  14,  Minn.  Ed.  by;  W.  T. 
Perio.  In  OTS.  ASTIA;  AD  274712,  Code  AA. 

Unclassified 

Experimentol  results  dealing  with  the  influence  of  No 
overlayers  on  the  photoemission  and  work  functions  of 
Ge  and  Si  crystals  ore  presented.  For  Ge  a  model  is 
presented  which  predicts  the  observed  dependence  of 
photoelectric  threshold  on  coverage.  For  Si  the  simul¬ 
taneous  meosurement  of  photoelectric  threshold  and  work 
function  has  allowed  inferences  regarding  the  source  of 
photoslectrons  in  the  surface  region,  and  the  nature  and 
degree  of  surface  band  bending.  Methods  of  preparing 
bulk  Na3Sb  ore  discussed,  and  a  glovebox  facility  re¬ 
quired  (or  further  study  is  described.  Progress  on  the 
study  of  Na3Sb  films  is  summarized,  and  a  tube  for  film 
composition  control  is  described.  A  eolculation  of  the 
potential  variation  in  the  surface  space-charge  region  of 
on  intrinsic  semiconductor  is  given, 

2-232a 

A$D.TR-6l-232.  DESIGN  CRITERIA  FOR  BEARING 
SYSTEMS  FDR  USE  IN  HIGH  TEMPERATURE  AIR¬ 
CRAFT  ELECTRICAL  ACCESSORIES  PHASE  III.  Final 
rpt,  Moy  1962,  78p.  inci  illus.,  tables,  7  refs.  P:  8128, 
T:  13424.  C;  AF  33(6l6)-5766,  General  Electric  Co., 
Schenectady,  N.Y.  P.  Lewis,  In  OTS.  ASTIA;  AD 
282852,  Code  AA.  Unclassified 

A  program  is  described  which  had  as  its  objective  the 
ottoinment  of  several  cycles  of  operation  including  por¬ 
tions  ot  700°F  and  the  simulated  pressure  of  80,000  feet. 
Major  attention  was  given  to  grease  packed  bearing  sys¬ 
tems.  The  most  successful  performance  was  obtained 
with  both  on  auxiliary  grease  supply  and  periodic  injec¬ 
tion  of  base  fluid  to  the  grease.  A  circulating  grease 
system  is  described  which  shows  promise  for  improved 
elevated  temperature  operation. 

Some  attention  wos  given  to  the  use  of  on  oil  lubricated 
system.  This  was  not  os  promising  os  the  grease  system. 
Dry  Operation  is  discussed,  and  preliminary  data  is 
presented. 

2-234 

ASD-TDR-62-234.  INVESTIGATION  OF  THE  USE  OF 
ELECTROMAGNETIC  REFLECTION  TECHNIQUES 
FOR  AIR  DATA  MEASUREMENTS  AT  HYPERSONIC 
VELOCITIES.  Interim  rpt,  June  1962,  93p.  inci  illus., 
14  refs.  P:  8222,  T:  82175.  C:  AF  33(616)-7764. 
Giannini  Controls  Corp.,  Duarte,  Calif.  J.  R.  Rochester. 
RTR-91.  Net  in  OTS.  ASTIA;  AD  282214,  Code  AA. 

Unclassified 

Detailed  information  on  the  experimental  work  performed 
using  electromagnetic  reflection  techniques  for  oir  data 
measurements  at  hypersonic  velocities  is  presented.  The 
primary  objectives  were;  (1)  By  laboratory  simulation 
determina  that  a  prominent  ionization  change  can  be 
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intredueod  in  o  hyporsonie  ioniiod  go*  or  plotmo  by 
mognotic  puloo  loehniquoi,  and  (3)  That  thoto  mognotic 
ditturboneot  in  a  high  voloeity  platmo  (low  con  bo 
thorply  dotoetod  ond  monitorod  downttroom  by  probing 
tochniquot.  Tho  ob|oetivo(  woro  oehiovod.  Tho  tyttom 
in  its  various  parts  has  boon  domonstratod.  Tho  rosults 
show  tho  spociol  charactoristics  o(  tho  individual  com- 
pononts  of  tho  moosuromont  syston  and  dotormino  tho 
onticipatod  porformarKOS,  limitotions,  problom  oroas, 
and  spoeifie  rosooreh  which  will  bo  noodod  to  obtain 
dosign  paramotors  of  an  oporationalaorodynomic  moasuro- 
mont  systoni. 

2- 2350 

AS0-TR41-23S.  OPTIMUM  FATIGUE  SPECTRA.  Intorim 
rpt,  Apr  1962,  161p.  inci  illus.,  tables,  30  rofs.  P:  1367, 
T:  14025.  C;  AF  33(6161-6576,  Douglas  Aircraft  Co., 
Inc.,  Long  Booch,  Calif.  G,  S.  Nouls,  ot  al.  Not  in 
OTS.  ASTIA;  AD  377807,  Cods  AA.  Unclassifiod 

A  roviow  of  avoilablo  data  on  many  typos  of  oirplonos 
has  boon  mado  to  dotormino  tho  fundamontol  paramotors 
which  dofino  an  onvironmontal  load  spoctra.  Certain 
statistical  phonomona  occurring  on  different  siso  oir- 
pianos  required  a  now  approach  to  tho  gust  problem.  A 
power  spectral  definition  of  taxiways  was  obtained 
which  closely  matches  statisticol  measurements.  Man¬ 
euvers  and  landings  were  analysed  and  the  parameters 
presented  in  a  useful  form.  Operating  altitude  and 
velocity  were  compared  with  estimated  mission  require¬ 
ments  on  specific  aircraft.  From  the  results  of  this 
report  recommendations  have  been  made  that  may  be 
used  in  a  specification  for  fatigue  loads. 

3- 238 

A$0-TDR.62-23S.  A  BASIC  INVESTIGATION  OP  CON¬ 
TROLLABLE  TNRUST  OEVICES  FOR  ESCAPE  FROM 
SPACE  VEHICLES;  Propellent  end  Ignition  Study. 
Interim  rpt,  Oct  1961,  43p.  incI  illus.,  tables,  3C  refs. 
P:  1362,  T:  13981.  MIPR  33-616-60-17.  Fronkford 
Arsenal,  U.S.  Army  Ordnance  Corps,  Philadelphia,  Pa. 
C.  W.  Boas.  FA  Rpt  R-1609.  Net  in  OTS.  ASTIA; 
Code  XX.  Unclassified 

This  phase  of  the  program  which  investigated  control¬ 
lable  thrust  devices  for  escape  from  space  vehicles  con¬ 
centrated  on  the  use  of  suitable  liquid  propellants  and 
ignition  methods  in  propellant  actuoted  devices  (PAD) 
to  achieve  stort-step,  rate,  ond  directional  control. 

The  choice  of  propellants  or  propellant  combinations  for 
use  in  a  particular  design  depends  on  many  (oeters. 
Since  most  PAD  devices  are  used  in  proKimIty  to  person¬ 
nel,  the  selection  of  propellants  should  be  made  only 
after  extensive  tests  hove  proven  them  to  be  reliable. 

Bipropellant,  menopropellant,  opd  hybrid  systems  were 
evaluated  for  use  in  PAD.  The  pressurisotion  and  liquid 
transfer  methods  (or  these  systems  were  kept  very  simple 
to  insure  greater  reliability  to  the  device.  Thrust  versus 


volume  flow  rate  of  propellant  combinotion,  based  on  a 
number  of  impulse  densities,  was  charted  to  determine 
approximate  PAD  sixes  using  liquid  propellants,  A  num¬ 
ber  of  Ignition  methods  were  studied  in  the  light  of 
anticipated  effects  of  o  space  environment.  In  addition 
looding,  assembly,  and  design  techniques  were  discussed 
to  point  out  sofety  precautions  in  addition  to  those  re¬ 
quired  with  solid  propellants.  Well  known  and  unclassi¬ 
fied  propellant  properties  ond  combinations  were 
tabulated, 

2-239 

ASD-TDR.62.239.  FEASIBILITY  STUDY  FOR  THE  DE¬ 
SIGN  AND  DEVELOPMENT  OF  A  LIQUID  PROPEL¬ 
LANT  ROCKET-ASSISTED  CATAPULT.  Final  rpt.  May 
1962,  22p.,  14  refs.  P;  1363,  T:  13605.  C;  AF  MIPR 
33-6(X>-7-39B  ond  33-616-59-17,'  Frqnkford  Arsenal, 
Philadelphia  37,  Pa.  H.  D.  MacDonald,  FA  RptM62-8^1. 
Not  in  OTS.  ASTIA:  AD  283363,  Code  AA,  Unclassified 

Fronkford  Arsenal  was  requested  to  investigate  the 
feasibility  of  using  liquid  propellants  in  propellant 
actuated  devices  (PAD).  The  investigation  was  con¬ 
ducted  in  several  phases.  Phase  I  consisting  of  a  litera¬ 
ture  survey  and  Phase  II  establishing  the  performance 
parameters.  The  project  was  terminated  after  completion 
of  the  first  phase. 

At  the  present  time,  solid  propellants  ore  used  exclu¬ 
sively  in  PAD;  however,  it  was  felt  that  because  liquid 
propellants  are  usually  less  sensitive  to  variation  in 
temperature,  they  might  offer  some  odvontoges  over 
solids. 

Liquid  propellants  were  considered  for  several  emergency 
escape  systems,  but  attention  in  this  study  was  directed 
primarily  toward  their  use  in  a  small  rocket  catapult  of 
conventional  M3  catapult  sixe. 

The  results  of  this  investigation  indicate  that  the  use 
of  liquid  propellants  in  propellant -actuated  devices  is 
feasible.  A  liquid  propellant  system  currently  used  in 
an  air-to-air  rocket  could  be  developed  and  used  as  a 
replacement  for  existing  catapults. 

2-240 

ASD-TDR42-240.  ZERO  GRAVITY  SEPARATOR  DE¬ 
VELOPMENT  FOR  REGENERATIVE  FUEL  CELL. 

Final  rpt,  June  1962,  S8p.  inci  Illus.,  tables,  12  refs. 
P:  3145,  T:  314506,  C:  AF  33(600).42449,  TAPCO, 
Div.  of  Thompson  Romo  Wooldridge,  Inc.,  Cleveland, 
Ohio.  A.  J.  Stromquist.  ER-4741a.  In  OTS.  ASTIA: 
AD  284474,  Cede  AA.  Unclassified 

The  separators  tested  in  project  were  designed  to  show 
variance  in  separation  between  ground  eperatiei\  (t-1 .06) 
and  sere  gravity  operation  as  simulated  by  KC135  air¬ 
craft  (lying  xere  gravity  trajectory.  These  separators, 
when  sufficiently  developed,  are  to  be  used  In  conjunc¬ 
tion  with  the  regenerative  fuel  cell.  Because  of  safety 
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precaution*  aboard  oireroft,  tlmulalod  (luidt  woro  uood 
Inttood  of  octuol  fuel  coll  fluid*.  Allbeugh  th*  liquid* 
go*  **parator  wo*  lotor  *uee***fully  ta*t*d  at  loro  G 
aboard  Ct31  aircraft,  eontroet  Dmitation*  ro*lriet  oeopa 
of  thi*  roport  to  ground  toot  date  and  rooult*  tokon  prior 
to  dalivory  of  toot  rig*  to  ASO  for  loro  G  flight  tooting. 
Analyolo  of  t*«t  rooult*  I*  prooontod  o*  well  o*  oummory 
of  thoorotical  oinglo  fluid  onolyoi*  and  two  fluid  onoly- 
*i*.  Thoorotical  onolyil*  wo*  conduetod  eoncurrontly 
with  oxporimonlol  dovolopmont.  Dooign  procoduro  for 
toro  G  ooparotor*  io  outlinod  in  coneluoion  of  roport. 

2*241 

A$D.T0R.62*241.  ELECTRODE  DEVELOPMENT  PRO* 
GRAM.  Final  rpt,  Juno  1962,  49p.  inct  illut.,  tabloo, 
7  rofo.  P:  3145,  T;  314506.  C:  AF  33(600)*42449, 
TAPCO,  Oiv.  of  Thompoon  Romo  Wooldridgo,  Inc.,  Clovo* 
land,  Ohio.  S.  S.  Carlton.  ER-4741b.  In  OTS.  ASTIA; 
AO  284434,  Codo  AA.  Unclaooifiod 

Thi*  report  covor*  the  third  phooo  of  o  program  roloting 
to  the  dovolopmont  of  o  tharmally*r*gonorativo  lithium 
hydrogen  fuel  coll.  Emphotit  i*  placed  on  improvement 
of  the  solid  colufflbium  hydrogen  dlffuoion  oloctrodo  and 
mothods  for  improving  it*  porformonc*.  Various  proeo* 
dure*  or*  oxominod  for  purification  of  the  operating  medio 
and  for  testing  their  purity.  An  all*columbiuffl  fuel  cell  is 
described,  and  the  result  of  o  successful  test  run  em* 
bodying  the  dots  developed  during  th*  purification 
studies  is  presented. 

Data  or*  included  for  th*  various  test  steps,  ond  tli* 
information  is  analysed  and  discussed, 

2*242 

ASO*TDR*62*242.  ANALYSIS  OF  A  HIGH  SPEED  EN* 
CAPSULATED  SEAT  CREW  ESCAPE  SYSTEM  FOR 
ZERO  SPEED  AND  ZERO  ALTITUDE  CAPABILITY. 

Final  rpt,  Aug  1962,  S93p.  inci  illus.,  tables,  16  refs. 
P:  1362,  T:  136203.  C:  AF  33(616)*7923,  Weber  Air* 
craft  Cwp.,  Burbank,  Calif.  M.  A.  Rickards.  SRN; 
OR*5704.  Not  in  OTS.  ASTIA:  AD  284455,  Cod*  AA. 

Unclassified 

Th*  equations  of  motion  for  six  degrees  of  freedom  of  o 
high  speed  encapsulated  crew  escop*  system  were 
developed  and  formulated  into  th*  ASO  onolog  computer. 

Problem  areas  encountered  were  bod  lateral  response, 
beyond  limits  of  human  tolerance  to  oceeleration  at  high 
speed*  end  adverse  effects  of  ejector  rocket  thrust  to 
c.  g.  misalignment  at  low  speeds.  Method  of  evaluating 
linear  G  load*  for  six  degree*  of  freedom  system  is  given. 
Recommended  configuration  required  to  meet  800  knot* 
E.A.S.  ortd  x*re*x*ro  escape  requirement*  feature*  aero* 
dynomic  spoilers,  generation  of  o  lateral  oftorbody,  th* 
‘self  seeking*  noxxl*  and  th*  ballistic  lending  spike. 


2*243 

ASD*TDR*62*243.  INVESTIGATION  OF  STABILIZA* 
TION  AND  CONTROL  SYSTEMS  FOR  APPLICATION 
TO  AERO  SPACE  VEHICLE  ESCAPE  CAPSULES.  Final 
rpt,  June  1962,  196p.  incI  illus.,  tables,  38  refs.  P: 
1362,  T:  136203.  C:  AF  33(6161*8265,  Vought  Astro¬ 
nautics,  Div.  of  Chance  Vought  Corp.,  Dollos,  Texos. 
F.  E.  Chew,  H.  A.  Clutz,  L.  Oling.  Vought  Astronautics 
Rpt  3-14000/2R11.  Not  in  OTS.  ASTIA;  AD  284618, 
Cod*  AA.  Unclossified 

Previous  studies  hove  established  that  methods  for 
stabilization  and  control  of  escape  capsules  for  low 
orbital  manned  vohicles  or*  necessary.  In  this  study 
th*  stabilization  and  control  system  requirements, 
methods,  and  problem  areas  were  established,  and  system 
designs  for  lifting  and  ballistic  capsules  were  described. 
Study  objectives  were  to  establish  the  optimum  design  of 
o  fully  automatic  system  with  manual  backup  which  pro¬ 
vides  adequate  escape  capability  with  the  minimum  of 
complexity.  Aerodynamic  studies  showed  thot  attitude 
control  outside  the  atmosphere,  dumping  augmentation 
(or  oil  flight  conditions,  aerodynamic  roll  trim,  and  two 
position  stabilising  surfaces  ore  required  for  both  cap¬ 
sule  designs.  The  control  systems  selected  for  the  two 
capsules  were  similar  and  contained  o  gyroscopic  atti¬ 
tude  reference  corrected  by  infra-red  horizon  scanners, 
gyrocompossing  and  temperature  sensors;  hydrogen 
peroxide  reaction  jets  to  supply  domping  and  attitude 
control  moments;  stobilizing  flops;  ond  aerodynamic  roll 
trim  by  center  of  gravity  control.  Some  manual  mode 
switching  during  th*  normal  mission  is  used,  thus  re¬ 
ducing  system  complexity  and  allowing  proper  system 
functioning  despite  deviations  from  the  planned  mission 
profile;  however,  both  systems  ore  fully  automatic  upon 
seporotion  from  the  parent  vehicle.  Significant  problems 
were  discovered  in  controlling  the  magnitude  of  oscilla¬ 
tory  accelerations  during  escape  at  high  dynamic  pres¬ 
sure  and  in  measurement  of  capsule  yaw  angle. 

2*245 

ASD-TDR-62-245.  RESEARCH  ON  IMPROVED  SOLAR 
GENERATOR.  Final  rpt.  Sept  1962,  141p.  inci  illus., 
tables,  37  refs.  P;  3145,  T;  314504.  C;  AF  33(616)- 
6612,  Westinghous*  Electric  Corp.,  Youngwood,  Po. 
M.  F.  Amsterdam,  et  al.  Not  in  OTS.  ASTIA;  Code  XX. 

Unclassified 

Theoretical  studies  directed  towards  th*  achievement  of 
high  efficiency  solar  cell*  were  undertaken.  An  entirely 
new  method  of  p*n  device  analysis,  referred  to  as  th* 
*flux  method*  wos  evolved.  This  yields  solutions  to 
problems  which  cannot  be  treated  simply  by  diffusion 
colculations.  Extensive  studies  were  undertaken  for 
material  evaluation  and  th*  determination  of  optimum 
material  parameter*.  Efficisnee*  in  th*  order  of  I5X  and 
14X  wore  obtained  in  th*  case  of  boron  diffused  Czoeh- 
ralski  crystal*  and  silicon  dendrites  respectively.  This 
indicates  that  silicon  webbed  dendrites  con  yield  os 
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officiont  tolar  edit  at  Cioehroltki  eryttolt;  howovor, 
the  ovoilobility  of  largo  oroo  tilicon  wobboH  donefritot 
mokot  thotn  oxtromoly  dotiroblo.  N+P  tolar  collt  uting 
tilicon  cryttol  ond  photphorut  diffution  war#  proporod 
with  tfficioneiot  bottor  than  \0!i. 

2-247 

ASO-TDR-42-247.  RESEARCH  AND  DEVELOPMENT 
OF  MICROWAVE  MEMORY.  Inlorim  rpt,  Apr  1962,  72p. 
inel  illut.,  toblot,  73  roft.  P:  4040,  T;  40402.  C:  AF 
33(616)-8512,  ITT  Fodoral  Labt.,  Div.  of  ITT,  Nutloy, 
N.  J.  L.  M.  Vollote.  ASTIA:  AD  328991,  Code  AA. 

Sec  rot 

A  background  invotligation  of  tho  ttoto  of  the  art  of  the 
techniquet  bated  on  electromagnetic  and  electroocouttic 
delay  linet,  echo  boxet,  ionic  trontport  phenomena,  fre¬ 
quency  tynthetit  and  other  more  advanced  techniquet  it 
developed.  A  comparative  onalytit  it  given  with  par¬ 
ticular  emphatit  on  the  advantoget  pretented  by  the 
latter  techniquet  with  reference  to  the  reolizoti-tn  of  a 
Microwave  Memory  Syttem.  Detailt  of  the  detign  prin¬ 
ciple!  of  the  telected  techniquet  are  ditcutted. 

2-254 

ASD.TOR-62-254.  EVALUATION  OF  HYDROCARBON 
MATERIALS  AS  VAPORIZING  FUELS.  Final  rpt,  Aug 
1962,  253p.  incI  illut.,  tablet,  59  reft.  P:  3048,  T; 
30195.  C:  AF  33(616)-7502,  Etto  Reteorch  and  Engi¬ 
neering  Ca.,  Linden,  N.J.  K.  C.  Bochman,  E.  K.  Matthewt, 
D.  Zudkevitch.  SRN:  RL-2LM-62.  Not  in  OTS.  ASTIA; 
AD  281 898,  Code  AA.  Unclott  if ied 

Theoretical  and  experimental  data  for  determining  which 
hydrocarbon  typet  and  ttructuret  are  mott  promiting  for 
ute  at  vaporizing  fuel  t  in  Mach  3-*-  aircraft,  ore  pretented. 
Thirty-three  hydrocarbon!  covering  o  brood  range  of 
typet  and  ttructuret  were  evaluated.  The  tource,  e.g. 
literature,  laboratory  meaturement  and  correlation  method 
(uted  alto  to  extend  data  to  1000°F  and  800  ptio),  of 
required  phytical  property  and  thermodynamic  dato  are 
pretented.  Calculated  liquid  and  vapor  heat  trantfer  co¬ 
efficient!  ore  provided.  A  heat  exchanger  detigned  to 
check  the  calculated  coefficient!,  but  which  could  not  be 
mode  operable  during  the  contract  period,  it  detcribed. 
Thermal  cracking  ttudiet  on  tixteen  hydrocorbont  ore 
detcribed.  Combuttion  ttudiet  in  which  vaporizotion 
wat  timulated  by  ultratonicolly-produced  fuel  fogt  ore 
detcribed  for  four  hydrocorbont.  The  retuitt  thow  that 
condented  or  uncondented  dicyclic  naphthenet,  tpecifi- 
colly  tpiro(4.S)decane,  hydrindon, and  tpiro(5.5)undecane, 
bett  fill  ASD  target  requirement!  for  o  vaporizing  fuel. 

2-259 

ASD-TDR-62-259.  J  x  B  MAGNETO-HYDRODYNAMIC 
(MHD)  WORKING  FLUIDS.  Final  rpt,  Apr  1962,  7lp.  inel 
tablet  and  illut.  P;  3048,  T;  304802.  C;  AF  33(616)- 
8173,  Platmadyne  Corp,,  Santa  Ana,  Calif.  M.  C.  Gour- 


dine.  SRN:  FR  121-8173.  In  OTS.  ASTIA:  AD  278837, 
Code  AA.  Unelottified 

A  literature  turvey  covering  the  three  typet  of  MHD 
propultort  (thunt,  teriet,  induction)  it  provided,  A 
theory  tuitable  for  analyzing  the  performance  of  the 
tteody  J  X  B  accelerator  it  developed.  The  performance 
of  variout  working  fluidt  it  determined  uting  the  cri¬ 
terion  of  maximum  propultion  efficiency.  Two  brood 
clottet  of  working  fluidt  ore  contidered:  equilibrium 
plotmot  hove  the  odvantoge  of  good  performance  without 
high  temperature  material!  problem!. 

A  conductivity  of  170  mhot/m  in  argon  hat  been  experi- 
mentolly  produced  and  tneatured  in  o  ‘ring*  ditcharge  at 
a  preiture  of  1  mm  Hg  with  a  power  input  approximately 
1  kilowatt.  A  temperature  of  over  5,000‘’K  it  required  to 
do  thit  thermolly, 

2-260  (Port  I) 

ASD-TDR-62-260,  Pert  I.  REFRACTORY  REINFORCE¬ 
MENTS  FOR  ABLATIVE  PLASTICS:  Synthetit  end  Re- 
octivn  Mechenitmt  ef  Fibreut  Zirconium  Nitride.  Final 
rpt,  June  1962,  46p.  inel  illut.,  tablet.  P:  7340,  T; 
734001.  R.  L.  Hough.  Not  in  OTS.  ASTIA;  Code  XX. 

Unelottified 

The  need  for  improved  fibrout  material!  to  reinforce 
oblotive  plottict  uted  in  high  theor  force  environment! 
hot  precipitoted  contideration  of  metal  corbidet,  boridet, 
and  nitride!  beeoute  of  their  high  melting  temperoture, 
high  degree  of  hordnett,  low  dentity,  moderate  ttrength, 
and  retittence  to  chemieol  attack.  In  thit  report,  the 
tynthetit  of  zirconium  nitride  filament!  wot  tuccettfully 
occomplithed  by  the  reaction  of  electrically  heated 
zirconium  wire!  with  goteout  nitrogen.  Diffution  ki¬ 
netic!  of  the  reoction  were  exomined  theoretically  and 
experimentolly,  ond  the  diffution-controlled  tynthetit 
technique  developed  it  tuperior  to  conventional  vapor 
plating  for  obtaining  chemically  pure  filament!  of  tmall 
diometer.  Low-melting  eutectic  photet  in  the  filament! 
and  their  tubtequent  withdrawal  by  a  helictitic  growth 
procett  were  alto  ttudied. 

2-260a  (I'ort  I,  Vel  II) 

ASD-TR-61-260,  Pert  I,  Vol  II.  THERMODYNAMICS  OF 
CERTAIN  REFRACTORY  COMPOUNDS;  Bibliography 
of  Ceded  Reference!.  Final  rpt,  Moy  1963,  303p. 
P;  7350  and  7381,  T;  73500  and  73812.  C:  AF  33(616)- 
7327,  Avco  Corp.,  Wilmington,  Mott.  S.  L.  Bender,  et  ol. 
SRN;  RAD-TR-61-12.  Not  in  OTS.  ASTIA;  AO  278633, 
Code  AA.  Unelottified 

A  theoretical  and  experimental  ttudy  over  the  temperature 
range  from  298.15'’  to  6000'’K  wat  made  of  the  thermo¬ 
dynamic!  of  oxidet,  boridet,  corbidet,  ond  nitridet  of 
the  metalt  in  groupt  IVB,  VB,  VIB,  ond  VIIR  of  the 
Periodic  Chart  in  addition  to  tilicon,  boron,  tcondium, 
beryllium,  mognetium,  calcium,  ttrontium,  and  otmium. 
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2461 

AS0.TDII4246S.  lYNTHISIS  Al«  RIACTIONS  OP 
a^'-DINALOOlPHINYLAMINR.  May  1962,  26^  loci 
MIm..  12  rah.  P;  7340,  T:  73408.  OirUt  Tooiborslil, 
Gaerga  Baum,  Halon  Lloyd.  Not  in  OTS.  ASTIA;  AO 
284349,  CmIo  AA.  Unclottlflod 

Tha  praparatlon  and  rooetlana  of  2,2'-dlhaledlphanyla> 
minn  hova  boon  Invaitigotod.  Thn  diholodiphanylamlna, 
whom  lha  halogon  it  ehlorina  or  braminn,  hat  boon  pro* 
porad  via  tha  Chapman  raarrangamont.  Tha  mtulting 
tocondory  aminat  worn  olkylatod  tuccattlully  la  tha 
tortiory  amiiMt.  Tha  ability  of  convarting  lha  halagant 
of  lha  tortiory  aminat  to  a  roacliva  orgonamotaliic, 
Grignord  or  llrtiium  dorivoliva,  hot  boon  ttudiad.  Tha 
rotulting  diorganomalallic  intormadlatat  «mro  rooelad 
with  carbon  dloxido,  dlphonyiphatphorut  ehlorido  and, 
phonylphotphorut  diehlorlda  to  yiold  N^lkyl>2,2'> 
diearboxydiphanylamina,  N-alkyl-2*diphanylphotphino> 
diphonylamina  ond  N-alkyt-2,  2'>bitdiphanylphatphina- 
diphonylomina,  and  S-atkyl-10-phanyt>5,  IGdihydrophano* 
photphailno.  Tha  loti  compound  ropratontt  a  now 
nilrogan-photphorout  hatorocyelic  ttructuro  which  will 
ba  ovalualad  at  on  ontl-oxidont  and  luhrictly  odditivo  for 
high  tomptraturo  oparaling  angina  oilt. 

2.268 

ASO.TDR43468.  HIGH  TEMPBRATURC  (<40°  to 
t^SSO^P  AMBIBNT)  POWER  TRANSMISUON  FLUID. 

Final  rpt,  July  19ti,  23p.  inci  I  Hut.,  tablet,  7  raft. 
P:  3044,  T:  304405.  Harold  W.  Adomt.  Not  in  OTS. 
ASTIA;  AD  285812,  Coda  AA.  Unclattifiod 

Tho  dorivation  of  a  power  trantmittion  fluid  formulation 
tuitoblo  for  uto  over  on  omblont  tomporotura  range  of 
-40°  to  -^550°  to  +600°F  wot  the  object  of  ihit  project. 
Reteorch  and  development  techniguet,  background  in¬ 
formation,  laboratory  data  influencing  the  formulation, 
and  pump  teit  data  are  pretented  and  ditcutied. 

The  work  detcribed  herein  led  to  the  telection  of  a 
fluid  formulation  bated  on  a  t uperrefined,  deep  dewaxed, 
paraffinic  mineral  oil  at  a  tuitoblo  power  Irontmittien 
fluid  for  ute  over  the  -40°  to  +550°F  temperature  range. 
The  fluid  formulotiont  mentioned  in  thit  report  ore 
limited  to  nonoxidizing  environmentt  in  1^  ^450°  to 
4600°F  range;  however,  they  hove  good  oxidative  lia¬ 
bility  at  .,350°F  and  below. 

• 

2-269 

A$D.TOR-62.269.  SUPERCONDUCTIVITY  IN  METALS 
AND  ALLOYS.  Interim  rpt,  Aug  1962,  86p.  incI  illut., 
tablet.  P:  7371,  T:  737102.  C:  AF  33(61 6)-6405, 
RCA  Lob,,  Princeton,  N.J.  W.  H.  Cherry,  et  ol.  In  OTS. 
ASTIA;  AD  286456,  Code  AA.  ynclatiified 

Method  I  have  been  developed  for  the  meoiurement  of  the 
intarphaie  energy  In  lupercdnduetori,  A  deicription  of 
the  method  it  given  along  with  preliminory  reiulti  on 
thin  foilt  and  filmt  of  tin.  Meoturementi  have  been 


twda  of  tho  thoriwl  contaet  roilatwie#  (KopHto  rotiot* 
oneo)  bitwooH  v«loua  tolldt  and  llguid  hollum.  Thoo# 
maaturof  ntt  have  boon  modo  In  tho  nornwl  and  ouptr- 

conduetlng  ttotai  lor  load,  tin,  and  Indium,  mid  for  tha 
Intulolor  lapphlra.  Maaturomiatt  houa  boon  modo  of 
tha  trontltlan  tomporoturot  In  the  cyttam  (Nb,  To,  V)|Sn. 
Tha  trontltlon  tamporaturat  ronga  from  2.8*K  to  16*K 
and  eon  be  ralotod  to  a  timpla  twtt  and  voluma  dapond 
once.  A  now  method  of  preparation  of  NbgSn  hoe  boon 
dovolopod,  and  it  doecrib^  In  detail.  With  thie  method 
it  it  potiiblo  to  preporo  cryttallina  NbgSn  and  to  depotit 
filmt  of  NbgSn  in  variout  goometriot.  Tho  opfilicatlon 
of  thIt  tachnlqua  to  tho  conlinuout  dapoeltlon  of  NbgSn 
on  wira  it  detcribed,  and  tome  tuporconductlng  propor- 
tlot  of  ihii  wira  ore  givtn.  Alloying  experimontt  hove 
boon  mode  and  reiulti  indieoto  dmbiguitiat  in  tho 
aleetTon-ta-atom  ratio  atcribod  to  variout  olomentt. 
Rotittance  meoturemtntt  on  tintored  and  non-tintarod 
tpocimont  of  Nb3Sn  roveol  o  rotittonca  anomaly  noor 
100°IC. 

2-270 

ASD.TDR42.270.  TESTS  TO  DETERMINE  SUBSONIC 
PRESSURES,  FORCES,  AND  MOMENTS  ACTING  ON  A 
HYPERSONIC  RE-ENTRY  CONFIGURATION.  Final 
rpt,  Aug  1962,  324p.  inci  illut,,  tablet,  6  reft.  P:  1366, 
T;  136604.  C;  AF  33(616)-7832,  Lockheed  California 
Co.-Leckhoed  Aircraft  Carp.,  Bur^nk,  Calif,  K.  Mantz, 
D.B.  Soogar.  LFL-L-II.  ASTIA;  AD  332696,  Code  AA. 

Confidential 

Thit  report  prottntt  the  rotulti  of  wind  tunnel  tetta  of  a 
hypertonic  re-entry  configuration  conducted  ot  low  tub- 
tonic  Mach  numbert  ond  froe  ttreom  Roynoldt  numbart 
ranging  from  2.6  x  10^  to  5.1  to  104  bated  on  MAC.  Tha 
model  tatted  it  geometrically  timilar  to  D-5  built  and 
tatted  at  high  tpcedi  under  Contract  AF  33(616)-6659, 
but  it  larger  and  inttrumented  to  that  turface  protturat 
at  well  at  aerodynamic  forcet  and  momentt  could  be 
meatured.  Six  component  aerodynamic  dota,  pretturo 
dittributiont  over  the  wing,  and  bate  pretturet  were 
meatured  at  onglet  of  attack  from  -4°  to  430°  and  anglet 
of  yaw  from  -15°  to  415°.  Effect  of  vortical  turfocat 
mounted  outboard  on  the  wing  on  both  longitudinal  and 
latoral-directionol  data  wot  invettigatad,  and  the  model 
wot  tatted  at  variout  ottitudet  in  the  pretence  of  a 
ground  plane.  Raynoldt  nunher  wot  varied  tyttamati- 
cally,  and  tetts  evaluating  the  affaett  of  forced  tronti- 
tion  ware  conducted.  Tuftt  were  uted  throughout  the 
program  to  provide  a  detailed  picture  of  the  boundary 
loyer  flow. 

2-271 

ASD-TDR.62-27i.  AN  INVESTIGATION  OF  THE  SUB¬ 
SONIC  AERODYNAMIC  CHARACTERISTICS  AHO  THE 
LANDING  FLARE  MANEUVER  FOR  HYPERSONIC  RE¬ 
ENTRY  CONFIGURATIONS.  Final  rpt,  Aug  1962,  237p. 
inci  illut.,  tablet,  171  reft.  P;  1366,  T:  136604. 
C;  AF  33(616)-7832,  Lockheed  California  Ca.-Leckhaod 
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AlwiH  Cw^i  BmtSiiJi,  CMK.  0.  E.  Saaatr,  J.  E. 
MiVW.  LR  ISMS.  ASTlAi  Ca^  XX.  CMifMMlIal 

RMalta  tt  aliMy  af  laaJlag  pfahlaaM  af  adNanca^  lll|ht 
aalilclaa  ara  praaaalad.  laclaM  aia: 

1.  Piacadwaa  far  aatiaMtiag  law  aaaaJ  Ufa.  drag,  and 
pNahlng  maaMnl.  Thit  watarlal  aggliaa  prtnMrily  tadafao 
and  naar  Jafaa  glanfawna  wHh  gartian  apgIleaMa  ta  adtar 
aanfigaraNana. 

2.  Canaraltaad  flara  data  davalepad  an  tha  baala  af 
X'IS  (llgfat  laat  raaulta.  Tha  afaa^  a(  axtanding  (laga 
and/ar  gaar  ar  uaing  grogulalva  Ihruat  ara  analytad,  and 
an  IwgravaJ  nathad  far  calculating  gartinant  llara  chbrac* 
tarlatlca  la  graaantad.  . 

3.  Suawnafy  data  abtainad  faam  tara  low>agaad  wind* 
tunnal  taat  gragraaM  canductad  aa  gart  tt  thia  inuaatiga* 
Nan.  Tha  ftrat  avahiatad  tha  aNacta  af  ayataamtlcal 
gaaawtrlcal  varlatiana  by  taating  23  high  agaad  can* 
flguratiana,  and  tha  aacand  awaaurad  farcaa,  awawnta, 
and  graaauraa  an  a  thicb,  raund  landing  adga  delta  wing. 

2*274 

ASO*TDR.«2.274.  ALTITUDE  CHAMBER  CONVERSION 
PLAN  TECHNICAL  REPORT  AND  DESIGN  SPBOPICA* 
TKW.  Pinal  rgt,  May  1M2,  72p.  P:  1309,  T;  103903. 
C:  AF  33(416)-8294.  Mt.  Vaman  Raaaareh  Ca..  Alaa* 
andria,  Va.  Nat  In  OTS.  ASTIA;  AD  »2216.  Coda  AA. 

Uhetaaaifiad 

Thia  ia  tha  final  ragart  af  a  daaign  study  far  praviding 
agaea  anviranaiant  capability  in  ASO  Facility,  Bldg.  22. 
Tha  faaaibllity  af  canvarting  an  altitude  diambar  into  a 
deubla  walled  ultra  high  vacuum  facility  hoa  bean  carried 
through  for  ana  altitude  chamber  to  a  daaign  drawing 
stage.  Drawings,  spacificotiens,  and  cast  asNmates  for 
thia  canvarslen  accompany  this  report. 

Tha  oxtansian  of  ideas  entering  into  this  convoraion  will 
be  applicable  to  ethor  focilitlas  to  tha  extant  that  aimi* 
loritios  exist.  The  discussion  of  individual  problems  in 
each  of  tha  major  subdivisions  of  the  report  will  boor 
directly  on  similar  problama  alaawhara. 

2*2740 

ASD*TR41*274.  DEYELOPMEHT  AND  QUALIFICATION 
OF  INITIATORS  T3«,  T37,  T3S,  AND  T39.  Final  rpt. 
May  1962,  27p.  incl  illus.,  tables.  C  AFMIPR  1375A* 
178,  Fronkfard  Arsenal,  Philadelphia  37,  Pa.  C.  Glaser. 
FA  Rpt  R-1634.  Not  in  OTS.  ASTIA;  Coda  XX. 

Unclossifiad 

Tha  purpose  of  this  projact  was  to  develop  and  tost  four 
types  of  Initiators,  for  amargancy  escape  systems,  which 
would  provide  a  time  delay  of  3.5  ±  0.5  seconds.  This 
delay  time  was  to  be  maintained  from  -65”  to  200”F. 
The  initiators  dovelepad  (designated  T36,  T37,  T38, 
and  T39)  use  standard  eompanants  of  previously  tested 
units.  Only  the  composition  of  the  chorge  for  the  car¬ 
tridge  delay  element  has  been  changed. 


In  guallfleatlen  testa,  the  sgoclflod  delay  IIsm  of  3.5  t 
OJ  sacenda  could  bo  mobitolnod  only  through  the  toss* 
poroturo  rongo  of  0*  to  160*P.  All  off^  on  this  gro|oet 
to  limit  vorloNona  In  doloy  times  to  loss  than  U  seconds 
over  the  entire  spociflod  tomporeturo  range  of  \-6S*  to 
2(XPF  wore  unauccoasful. 

Fronkfard  Araonal  concluded  thu.  the  eno-holf  second 
toloronco  and  the  high  tomporoturo  wore  not  realistic  at 
this  tlsso  mid  racemmondad  two  changes  in  the  statement 
of  roguiromanta.  It  rocemmondod  that  tho  time  delay 
roquiromont  bo  changed  to  a  maximum  of  4.2  aaconda  at 
-65”F  and  a  minimum  of  2.3  sacenda  at  160”F.  It  also 
recommondad  that  tho  high  tomparoturo  roquiramont  be 
chongod  from  200”  to  160”F.  .  Both  rocemmandatlena 
wore  approved  by  Wright  Air  Devalepment  Division  (new 
Aarenouticol  Systems  Division). 

2*275 

ASD*TDR.42.27S.  STUDY  FOR  IMPROVEMENT  OP 
MATERULS  CENTRAL  MASS  SPECTROMETER.  Final 
rpt,  June  1962,  19p.  incl  illus.  P;  7360,  T;  736005. 
C:  AF  33(6I6)*7932,  Bell  and  Howell  Reseorch  Center, 
Pasadena,  Calif.  G.  D.  Parkins,  D.  H.  Pollack.  In  OTS. 
ASTIA;  AO  283009,  Code  AA.  Unclassified 

Considerable  improvement  in  avaroga  yield  and  in  ease  of 
spark  manipulation  has  been  achieved.  Photegrephie 
emulsion  variations  hove  bean  a  sarious  limitation  to 
sensitivity  and  to  onolysis  accuracy  but  with  a  sotisfoc* 
tery  plate  sansitivlty  of  approximately  1  in  107  has  been 
obtained  with  exposure  durations  of  approximately  one 
and  o  half  hours.  The  flexibility  of  Knudson  Cell  opera* 
tien  has  bean  greatly  enhanced  by  a  complete  redesign 
of  tha  supporting  structure. 

2476  (Parti) 

ASD*TDR.63*276,  Port  I.  EMERGENCY  DETECTION 
AND  ESCAPE  INITIATKW  SYSTEM;  Liquid  Propolloiit 
Baostors.  Finol  rpt,  Aug  1962,  134p.  incl  illus.,  tables, 
26  refs.  P;  1362,  T;  136203.  C;  AF  33(616)*8246, 
Vought  Astronautics  Div.,  Chance  Veught  Corp.,  Dallas, 
Tax.  H.  H.  Edwards,  at  ol.  SRN;  3-1400Q/2R18.  Not 
in  OTS.  ASTIA;  AD  287585,  Coda  AA.  Unclassified 

This  report  describes  the  Investigation  and  design  of  on 
Emergency  Detection  and  Escape  Initiation  System. 
Liquid  propellant  booster  flight  records  wore  investi¬ 
gated  to  define  the  hoiords  of  multi-stage  vehicles. 
Vehicle  responses  to  probable  failures  oi^  flight  en¬ 
vironments  were  Investigated  and  tha  resulting  maneu¬ 
vers  described.  Techniques  for  detecting  these  mal¬ 
functions  or  hotordous  situations  are  discussed.  "Foil 
Active,”  ”Fail  Inactive,”  and  'Fail  Operational”  philo¬ 
sophies  ware  employed  in  tho  development  of  various 
detection  and  initiation  design  concepts.  Evoluotion  of 
trade  studies  resulted  in  tho  selection  of  o  concept 
utilizing  0  unique  approach  to  tha  foil  oparatianal 
philosophy. 
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S47I 

ASD.TDR4M7I.  A  STUDY  OE  A  SILP<MANIUVEMNe 
UMT  POD  OKilTAL  MAMTf  NAMCt  WOnClM.  Pinal 
rpt«  Aug  1M2, 396g.  inel  lllMa.,lablM,  SO  ruft.  Pi  8170^ 
T:  817008.  C:  AF  33(SIS)4I«7,  OMnc*  Vaught  Car^. 
Dallua,  To*.  Joiaat  B.  Griffin.  Antrannutles  EnghMor* 
Ing  Rpt  00.S9.  Not  In  OTS.  ASTlAi  AD2870S3,  Coda  AA. 

Llnclaatlfiad 

Thia  ragorfdoaerlhat  ihaloaaibiiityaf  a  tall  manauvarlng 
unit  for  orbital  nMlntanonco  workara.  Tho  unit  it  ootaall, 
•alf<antalnad  pack,  utlllting  otabtlliation,  eontrol, 
propuloian,  and  Ufa  oupport  oyttanit  to  afford  ibo  orbital 
workor  complata  oupport  whilo  porforoiing  opoco  molnta* 
nonco  funetlotM.  DMilt  of  tho  otudy  program  oro  pro- 
oontad  wHh  rooubo  of  tho  ovoluotion  and  opproprloto 
eonetuolono.  Oporatlonol  raqulromanto  and  eopobilltlao 
axpoetad  of  an  ontravahieulor  worktr  warn  dofinod. 
Thoaratieol  ovaluotion  of  oupporting  oyotomo,  both  for 
oxlttlng  and  gonoratad  dooigno,  worn  eenductad  to  dotar* 
mino  tho  dogroo  to  which  tho  orbital  workar't  roquiro- 
monto  and  eapabllitioo  oro  accommodatad.  Rooulto  of 
thooo  ovaluationo  oro  intagratad  to  produeo  tho  ditcrota 
proliminary  dooign  of  tho  tolf-maiiauvarlng  unit. 


2.279 

A$O.TDR42.279.  ANALYTICAI.  STUDY  OF  APPROXI¬ 
MATE  LONGITUDINAL  TRANSFER  FUNCTIONS  FOR 
A  FLEXIBLE  AIRFRAME.  Final  rpt,  Juno  1962,  lOlp. 
inel  illuo.,tablao,9raft.  P:  8219,  T:  821901.  C:  AF 
33(616)-7657,  Syotomo  Tochnelogy,  Inc.,  1630  Continola 
Avo.,  Inglowood  3,  Calif.  B.  F.  Poweo,  W.A.  John- 
ton,  R.  K.  Siokind.  TR-117-1.  In  OTS.  ASTIA;  AO 
283978,  Coda  AA.  Unclaotifiod 

Thit  roport  protonto  rooulto  ofo  otudyen  olaotie-airframo 
dynomico  that  oro  important  from  tho  otandpoint  of  flight 
control  oyotom  dooign.  Approximoto  tronofor  funetiono 
oro  givon  in  litorol  tarmt  for  throo  clatooo  of  vohicloo. 
Thoto  oro  of  ouch  a  form  that  tho  important  point  ond 
loroo  oro  rolotod  diroctly  to  timplo  funetiono  of  ooro- 
dyiwmic,  olootic,  and  inertial  proportioo.  Tho  ooroolaotic 
corroctiont  roquirod  to  account  for  the  floxibility  in- 
fluoncot  of  all  modoo  not  ineludod  In  tho  oquotiono  of 
motion  oro  diocuoood,  and  a  rigorouo  method  for  applying 
thoto  eorroctiono  It  prooontod. 


2-287 

ASD-TDR.62-287.  INVESTtCATION  OF  LANDING 
POINT  CONTROL  OF  RE-ENTRY  VEHICLES  UTILIZ¬ 
ING  VARIABLE  AREA  AERODYNAMIC  DECELERA- 
TORS  INCORPORATING  LIFT.  Finol  rpt,  Juno  1962, 
507p.  inel  illuo.,  tabloo,  42  reft.  P:  60U,  T:  606506. 
C:  AF  33(616)-8^,  Avco-Evorott  Roooorch  Lab.,  a 
divltion  of  Aveo  Carp.,  2385  Rovoro  Beach  Parkvray, 
Everett  49,  Moot.  Not  in  OTS.  ASTIA;  AD  282280, 
Code  AA.  Unclattifled 


A  oludy  of  the  foaolbilily  of  uting  owchonleally  onpond- 
oblo  otrueturoo  at  oorodynamlc  docalanotart  to  aeblova 
eontrallod  rotanlry  and  landing  oftar  orbital  flight  hot 
boon  modo.  A  floulblo  or  aupandablo  otruduro  ouch  at 
propaoad  during  tho  dovolopmant  oludiao  eoncomlng  tho 
Aveo  Drag  Brako  Sotallita  oyotam  londo  itooK  to  dlotar- 
tlon  tachnlquot  which  modify  tho  aorodynamlc  choractar- 
lotico  of  0  blunt  body  40  ochiovo  variola  lift  ond  drag 
coofflcionto.  By  propor  ehoico  of  body  ohopo  and  trim 
central,  both  in  and  out  of  piano  range,  eon  bo  praforon- 
tlolly  oltored  within  limito.  Varlouo  aoredynamic  ohopoo 
hove  boon  otudiod  with  omphotio  on  porfcrmonco,  ota- 
blllty  and  trim  tochniquoo,  otructural  foaoibillty  and 
hoot  tronofor.  Landing  point  control  and  landing  oceu- 
rociot  have  boon  aoooot^  for  toloctad  ohopoo  utilliing 
limiting  ground  ruloo  on  hooting  and  lift/drag  ratio  ro- 
qulromonto  eommonouroto  with  practical  circular  and 
tuporeireular  orbital  conoidoratieno.  Foldable  otrueturoo 
ore  omonable  to  trim  tochniquoo  ouch  at  movable  primary 
otructural  ourfacet  ond/or  contor  of  gravity  ohifting. 
Thoto  tachnlquot  for  trimming  hove  been  otudied  and  the 
raoulto  ore  embodied  in  the  oelection  of  ohopoo.  Studieo 
ratuhed  in  the  oelection  of  two  ohopoo,  and  their  dooign 
poooibllitiet.  Thete  ohopoo  mo  foldable  from  ohopoo 
(conical  or  hemitphericol).  Tho  porformoneo,  woighto, 
and  odvontagoo  of  thooo  ohopoo  for  o  manned  ro-ontry 
miooien  me  diocutted. 

2-2S7e  (Pert  II,  Vel  I) 

ASO-TR-61-287,  Port  II,  Vel  I.  THERMOEUSTIC  EF¬ 
FECTS  ON  HYPERSONIC  STABILITY  AND  CONTROL; 
Eleotlc  Retpenoe  Detarminotieoe  fm  Severely  Heated 
Wingt.  Final  rpt,  Aug  1962,  160p.  inel  illuo.,  tablet, 
30  reft.  P:  8219,  T:  82158.  C;  AF  33(6161-6653, 
Bolt  Aerooyotemo  Co.,  Buffolo,  N.Y.  R.  H.  Golloghm, 
R.  D.HuK.  Not  in  OTS.  ASTIA;  AD  287426,  Code  AA. 

Unclaooified 

Mothodo  fm  predicting  the  elootie  chmacMriotico  of 
teverely  heated  lifting  ourfacet  me  deocribed.  Theoe 
mothodo,  opplicable  to  o  wide  vmiety  of  configurotiono 
and  ouppmt  conditiono,  account  fm  nonlinem  temperature 
diotributiono  in  all  directiono  and  the  effecto  tl  finite 
doflectiono.  Specific  formulationo  are  given  fm  the  cate 
where  the  outface  can  be  repraoented  at  a  thin  plate  and 
fm  the  flexural  element-tmoion  box  repreoentation.  Both 
approocheo  ore  applied  In  the  prediction  of  toot  data,  and 
their  occuraey  it  aotetted.  The  extenoion  of  othm  low 
aopeet  ratio  wing  anolyoit  techniqueo  to  include  ele¬ 
vated  tempmatura  effecto  it  alto  deocribed. 

2-292 

ASO-TDR-62-292.  INVESTIGATION  OF  WELDING  OF 
COMMERCIAL  COLUMBIUM  ALLOYS.  Final  rpt.  May 
1962,  138p.  inel  illuo.,  tablet,  20  raft.  P;  7351,  T; 
735102.  C;  AF  33(6161-7796,  Thompton  Romo  Woold¬ 
ridge,  Inc.,  Inglewood,  Calif.  J.  M.  (jmken,  J.  M.  Faulk- 
nm.  In  OTS.  ASTIA;  AD  282225,  Code  AA. 

Unclaooified 
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An  Invootlgotlon  was  mods  of  tho  woldlng  ehoroetorlstles 
of  Ihroo  eommorelol  folwMblum  boso  olloyo,  FSI2,  D31, 
and  F48>  Tungston  Inort  got,  oloetron  boom,  spot,  and 
flash  butt  wolding  mothods  woro  (ncludod  In  this  tnvostl- 
gotlen,  Tho  offoet  of  tho  wolding  vorloblos  trovol  sgood, 
shlolding  gas  composition  and  purity,  flllor  motol  oddI* 
tions,  prohoot  and  post  hoot  woro  studlod.  Thsrmol 
eyclos  woro  msosurod  In  tho  fusion  lono  and  hoot  of- 
fsctod  leno  of  TIG  wolds  to  holp  onplain  mschonleol 
preportlos  and  mierostruetuio  on  tho  basis  of  physical 
motollurgy  of  ooch  alloy.  The  offo^  of  wolding  on  oil 
alloys  was  to  inerooso  tho  ductllo  to  brittio  transition 
tomporoturo.  This  tomporoturo  was  incroosod  200°F  for 
FS82,  800«F  for  D31,  ond  S00°F  to  800«F  for  F48  over 
that  of  tho  os-rocoivod  «rrought  shoot.  Of  sovorol  post 
hoot  trootmonts  Invostigotod,  those  most  bonoflciol  in 
leworing  tho  transition  tomporoturo  of  wolds  woro; 
2000‘F  for  4  hours  for  FS82;  2100<>F  for  24  hours  for 
D31;  and  250(FF  for  4  hours  for  F48.  Tho  oloetron  boom 
wolding  proeoss  eonsistontly  produeod  moro  duetilo 
wolds  than  tho  TIG  proeoss. 


2-2940 

ASO.TR-<1-294.  ENERGY  CONVERSION  IN  LAMINAR 
MACNETOHYORODYNAMIC  CHANNEL  FLOW.  Intorim 
rpt,  Aug  1961,  121p.  inel  illus.,tablos,  57  rofs.  P:  3145, 
T;  61098.  C;  AF  33(616)-7624,  Rosooreh  Lob.  of 
Eloetronies,  Mossoehusotts  Inst,  of  Tochnology,  Com- 
bridgo,  Moss.  J.  P.  Ponhuno.  Not  in  OTS.  ASTIA:  AD 
275059,  Codo  AA.  Lhielossifiod 

This  roport  prosonts  o  dotoilod  thooroticol  analysis  of 
two  typos  (d-e  conduction-drivon  and  o-c  induction- 
drivon)  of  lominor,  incomprossiblo,  viscous  mognoto- 
hydrodynomie  flow  in  o  high-ospoct-rotio  chonnol,  and  of 
tho  oporotion  of  thoso  flows  os  various  forms  of  onorgy 
convortors.  Tho  introduction  indicotos  thot  lominor  flow 
may  bo  of  practical  importonco  in  mognotohy^odynomic 
chonnol  flow  dovicos  bocouso  tho  strong  mognotic  fiolds 
thot  oro  nocossory  for  officiont  onorgy  convorsion  hovo 
boon  found  to  suppross  turbulonco.  Tho  trootmont  is 
unifiod  by  obtaining  oil  of  tho  basic  solutions  from  o 
single  sot  of  fundomontol  oquotions  in  dimonsionloss 
form,  and  by  prosonting  tho  results  in  terms  of  choroc- 
toristic  dimonsionloss  poromotors. 

First,  the  basic  solutions  for  d-c  conduction-driven 
(Hartmann)  flow  ore  obtained,  and  a  variational  principle 
for  this  problem  is  prosontod. 

Second,  tho  nonlinear  differential  equations  are  derived, 
which  govorn  a-c  induction-drivon  flow  with  either  oven 
or  odd  excitation,  if  tho  fluid  velocity  is  independent  of 
time.  Thoso  nonlinear  equations  are  converted  to  an 
infinite  sot  of  linoor  differential  equations  with  vorioblo 
coefficients  which  is  uncoupled  from  below,  by  making  a 
perturbation  expansion  in  the  magnetic  Reynolds  number. 


2496 

AI0.TDR42496.  INVISTIGATION  OF  NIW  RADAR 
TICHNIQUIS  AND  COMPOMINTS.  Final  rpt.  May  1962, 
170p.  inel  Ulus.  P;  4144,  T;  414409.  C:  AF  33(616)- 
5489,  Electrenie  Systems  Lab,,  Msssochusetts  Inst,  of 
Technology,  Cambridge  9,  Mass.  ESL-TR-129.  ASTIA: 
AD  329797,  Cede  AA.  CenfidonHal 

Summaries  of  research  porfermed  by  the  Rader  Research 
(jreup  ere  reperted  under  three  headings;  Systems  In¬ 
vestigation,  Circuits  ond  Subsystems  Investigations,  and 
New  Device  Investigations.  In  the  Systems  area,  the 
eveluetien  of  e  new,  general  theory  of  radars  directed 
against  o  complex  array  of  scetterors  is  lfeeed;the  theory 
is  related  to  coherent  ground-mapping  radar  end  applied 
to  a  coded-pulse  radar.  As  e  part  of  Circuits  and  Sub¬ 
systems  investigations,  the  development  of  light-weight, 
high-pewer  semiconduetor-mognetie  radar  meduletors  is 
described.  Techniques  are  presented  for  stabilising 
boekward-wave  eseillaters,  and  effects  of  instability  are 
determined.  New  Device  investigations  are  summarized, 
end  include  studies  of  excess  noise  in  thin  metal  films, 
development  of  thin-film  thermal  transducers,  optical 
date  processing  with  thin  magnetic  films,  conductivity 
modulation  of  thin  metal  films,  photovoltaic  thin-film 
sandwiches,  tunnel-diode  switching  circuits,  preliminary 
development  of  a  thin-film  tunnel  triode,  electro¬ 
luminescent  films,  and  logical  operations  with  multihele 
mognotic  cores. 


2-301 

ASD-TDR-62-301.  STUDY  AND  SIMULATIDN  OF  AN 
ENERGY  MANAGEMENT  SYSTEM.  Final  rpt,  Aug  1962, 
310p.  inel  illus.,  tables,  31  refs.  P:  8226,  T;  822602. 
C:  AF  33(616)-7879,  Bendix  Systems  Div.,  Ann  Arbor, 
Mich.  L.  Galon.  BSR-632.  ASTIA;  AD  332574,  Code  AA. 

Confidential 

A  method  for  controlling  the  flight  path  of  a  manned 
spocecraft  during  its  various  mission  phases  is  first 
synthesized  in  o  general  manner  by  emphasizing  overall 
system  and  spacecraft  integrity.  The  individual  elements 
of  the  resulting  Energy  Management  System  ore  analyzed 
rigorously  to  assess  the  feasibility  of  the  concept. 
Specific  oreos  included  are;  inflight  path  prediction; 
re-entry  and  glide  optimization;  heating  rote  limiting; 
solution  of  the  three  dimensional  equilibrium  glide  equa¬ 
tions;  self  adaptive  prediction  techniques;  display 
features;  and  overall  system  size,  weight  and  power 
estimates. 


2403 

ASD.TDR.62403.  EXPERIMENTAL  AND  THEORETI- 
CAL  STUDIES  DF  JET  NDISE  PHENDMENA.  Final  rpt, 
June  1962,  163p.  inel  illus.,  44  refs.  P;  3066,  T; 
306601.  C;  AF  33(616)-6976,  Armour  Research  Found, 
of  Illinois  Inst,  of  Technology,  Chicago  16,  III.  W.  C. 
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Sfwrry,  R.  Kama,  A.  P«t«r.  Nr  1190.  Not  in  OTS.  ASTIA; 
AD  282273,  Codo  AA.  Unelaioifiad 

Ovor-oll  sound  prosiuro  lovals  war#  maoturod  in  on 
onochoie  ream  for  noiso  gonorotod  by  cold  air  flow 
through  moro  then  twonty  difforont  noiilo  configurations, 
including  convorging,  convorging-divorging,  slog,  and 
annular  typos,  the  lotlor  with  ond  without  contor  cor# 
flow,  Tha  rosults  ora  axaminad  in  tarms  of  ovar-all 
acoustic  power  and  directivity  versus  moss  flow  and 
comparad  with  various  eighth  power  relations.  Tha 
acoustic  performance  of  most  non  las  was  similar  in  the 
subsonic  region.  However,  certain  annular  type  nozzles 
exhibited  a  marked  superiority  in  the  supersonic  region. 

Theoraticdl  discussions  ora  presented  concerning  tha 
generation  of  sound  and  the  relationship  between  various 
turbulence  and  statistical  theories.  A  modified  mixing 
length  theory  is  developed  showing  its  application  to 
turbulence  generation  os  well  os  its  influence  on  the 
general  forcing  function  aquation.  Temperature  effects 
are  included.  Empirical  data  is  given  pertoining  to  tha 
correlation  of  jet  noise  from  circular  arid  onnular  nozzles. 

2-304 

ASD-TDR.62.304.  CATALYTIC  EFFECTS  OF  THERMO¬ 
COUPLE  MATERIALS.  Final  rpt,  Juno  1962,  41p.  inci 
illus.,  tables,  S  refs.  P:  2(1-3066),  T:  30245.  C:  AF 
33(616)61-01,  National  Bureau  of  Stondords,  Washington, 
D.C.  Lief  Olsen.  Not  in  OTS.  ASTIA:  AD  284880, 
Code  AA.  Unclassified 

The  object  of  this  investigation  was  to  determine  the 
magnitude  of  the  catalytic  effects  of  oil  of  the  commonly 
used  thermocouple  materials  in  lean  mixtures  of  hydrogen, 
carbon  monoxide,  propane,  and  methane  in  air. 

Wires  of  platinum,  palladium,  iridium,  platinum  plus  15% 
iridium,  and  the  two  elements  of  the  Plotinel  thermo¬ 
couple  were  found  to  cotalyze  the  combustion  of  mixtures 
of  hydrogen,  carbon  monoxide,  and  propane  in  air.  Com¬ 
bustion  of  methane-air  mixtures  was  not  initiated  by 
these  materials  at  temperatures  up  to  1800°F.  Experi¬ 
ments  with  gold,  silver,  Chromel,  Alumel,  and  con- 
stantan  wires  showed  no  catalysis  of  any  mixture  at 
temperatures  of  the  wires  up  to  1800°F.  Base-metal 
thermacouples  are  therefore  recommended  for  accurate 
determinations  of  temperatures  of  gaseous  mixtures  con¬ 
taining  combustible  materials. 

2-305 

ASD-TOR-62-305.  INVESTIGATION  OF  INORGANIC 
PHOTOTROPIC  MATERIALS  AS  A  BI-OPTIC  ELEMENT 
APPLICABLE  IN  HIGH  DENSITY  STORAGE  COM¬ 
PUTER  MEMORIES.  Interim  rpt,  Apr  1962,  50p.  incI 
illus.,  tables,  8  refs.  P;  7062,  T:  70921.  C:  AF 
33(616)-7333,  Polocoat  Inc.,  Blue  Ash,  Ohio.  In  OTS. 
ASTIA:  AD  277793,  Code  AA,  Unclassified 

A  general,  evaluation  of  the  various  types  of  phototropic 
(i.a,,  reversible,  light  induced,  color  producing)  phe¬ 


nomenon  is  given  regarding  tha  application  of  photo- 
tropic  materials  to  bi-optic  high  density  storoge  medio 
for  computer  memories.  The  inorganic  *F*  canter  type 
phototropie  systems  ware  chosen  as  the  area  offering 
tha  greatest  potential.  The  results  of  a  detailed  evalua¬ 
tion  and  synthesis  program  in  this  area  substantiating 
this  potential  application  are  given. 

2-30Sa 

A$D.TR.61-305.  RESEARCH  ON  SILICON  AND  PHOS¬ 
PHORUS  DERIVATIVES  OF  VARIOUS  NITROGEN  COM¬ 
POUNDS.  Final  rpt,  July  1962,  23p.  inci  illus.,  table, 
23  refs.  P:  7023,  T:  73666.  C:  AF  61(052)-175, 
Birkbeck  College,  Univ.  of  London,  London,  England. 

R.  A.  Shaw.  Not  in  OTS.  ASTIA:  AD  284503,  Code  AA. 

Unclassified 

The  iMw  compound,  hexomethyldisilazyllithium,  has  been 
prepored  in  solution  and  its  reactions  with  a  variety  of 
hologan  derivatives  are  described.  Reactions  of  cyanuric 
chloride  with  triolkyl  phosphites  and  other  tarvalent 
phosphorus  compounds  have  been  investigated  and 
several  new  phosphorus  derivatives  of  s-triazine  are 
reported.  The  reaction  of  cyanuric  chloride  with  diethyl- 
aniline  is  reported,  and  the  preparation  of  silicon  deriva¬ 
tives  of  s-triazine  are  under  investigotion. 

2-306o 

A$D-TR-62-306.  TRIMETALLIC  FILM  PREPARATION 
BY  ELECTROPHORETIC  DEPOSITION.  Finol  rpt,  June 
1962,  31p.  inci  illus.,  tables,  36  refs.  P;  7062,  T: 
706202.  C:  AF  33(616)-7727,  Vitro  Lob.,  Div.  of  Vitro 
Corp,  of  America,  West  Orange,  N.J.  M.  H.  Ortner, 

S. J.  Kloch.  VL-2230-12-0.  In  OTS.  ASTIA:  Codo  XX. 

Undo  s$  ified 

Tha  feasibility  wos  demonstrated  of  preparing  thin 
(6CXX)-10,000  A),  low  coercive  force  (2.5  oe.),  4-79 

molybdenum  permalloy  films  on  molybdenum-on-quartz 
substrates  by  electrophoretic  deposition.  The  trimetallic 
films  prepared  were  uniform  in  composition  and  thick¬ 
ness,  and  had  low  drive  field  requirements.  However, 
they  did  not  exhibit  tha  square  loop  behavior  required 
for  use  os  switching  devices.  The  lack  of  uniaxial 
anisotropy  may  be  due  to  surface  imperfections,  im¬ 
purities,  localized  stress,  or  improper  magnetic  alloying 
and  annealing. 

2-307 

A$D-TDR-62-307.  TELEMETRY  SOLID-STATE  MICRO- 
WAVE  TRANSMITTER  T(  )/AKT.  Final  rpt,  Aug  1962, 
144p.  inci  illus.,  31  refs.  P:  4107,  T:  410717.  C:  AF 
33(616)-7433,  Sylvania  Electronic  Systems  -  Central, 
Buffalo,  N.Y.  John  Bortnik.  A79-9-5.0-27.  In  OTS; 
ASTIA;  AD  287222,  Code  AA.  Unclassified 

Tha  .feasibility  of  the  solid-state  approach  toward  tha 
development  of  telemetry  transmitter  within  the  micro¬ 
wave. region  is  delineated  in  this  report.  It  describes 
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Iho  tiudiat  ond  survoy*  eonduetad  into  tha  (tata-of-lha- 
art  of  telid'ttota  davlea*  and  taehniquat  prior  to  aitob- 
lithing  datign  eritaria  for  tha  two  trantmittar*  that  wara 
eonatructod  during  thit  program.  Ona  of  tha  tronamittart 
woa  0  Singla  Sidabond-Suppraaaad  Corriar  typa  with  a 
minimum  SS8  r-f  output  of  25  mw  and  on  r-f  corriar  of 
0.6  w  ot  2250  me.  Tha  othar  woa  an  FM  tranamittar  with 
0  minimum  r-f  output  of  2  w  at  2250  me.  Both  tronamittara 
wara  choroetariiad  by;  (1)  amall  aiia,  waight  and  powar 
eonaumption, .  (2)  high  raliobility,  and  (3)  aolid-atata. 

2-308 

ASO-TDR-62408.  INVESTIGATION  OF  THRESHOLD 
SWITChING  TECHNIQUES  FOR  DIGITAL  COMPUTERS. 
Final  rpt,  Juno  1962,  274p.  inel  illua.,  toblaa,  26  rafa. 
P:  7062,  T;  706203.  C;  AF  33(616)-8035,  Lockhaad 
Miaailaa  and  Spaeo  Co.,  A  Group  Div.  of  Lockhaad  Air¬ 
craft  Corp.,  Sunnyvale,  Calif.  2-01-62-1.  In  OTS. 
ASTIA:  AO  278275,  Coda  AA.  Uneloaaifiad 

Givan  ora:  thaoratical  aapaeta  of  thraahold  functiona; 
aynthaaia  mathoda  for  apacifying  nalworka  of  thraahold 
davieaa;  taehniquaa  to  datarmina  linear  aaparability; 
waighta  and  thraahold  for  LSF'a;  algorithma  for  parti¬ 
tioning  awitehing  functiona  into  aota  of  thraahold  func¬ 
tiona;  taehniquaa  for  daeompoaing  notworka  of  uncon- 
atrainad  thraahold  davieaa  into  natworka  of  davieaa 
aatlafying  eartoin  daaign  eonatrointa;  affacta  of  noiaa 
and  tolaraneaa  in  aavoral  typaa  of  eircuita  auitobla  for 
thraahold  davieaa  to  datarmina  tha  importont  daaign  eon- 
atrainta;  logical  daaign  axamplaa  to  damonatrata  tha 
ganarol  utility  of  thraahold  functiona. 

2-309 

ASD-TDR-62-309.  A  STUDY  OF  DESIGN  AND  MATE¬ 
RIALS  FOR  DEVELOPMENT  OF  LOW  COST  AERIAL 
DELIVERY  PARACHUTES.  Find  rpt,  June  1962,  152p. 
inel  illua.,  toblaa,  1  raf.  P;  6077,  T;  (60785)  607703. 
C;  AF  33(616)-6009,  AF  33(61 6)-8400,  Cook  Raaoorch 
Lab.,  Chicago,  III.  F.  A.  Rupracht.  Not  in  OTS.  ASTIA; 
AD  284442,  Coda  AA.  Uneloaaifiad 

A  aurvay  of  motariala  war  parformad  to  yield  candidate 
matariola  for  low-coat  expandable  cargo  parochutaa. 

A  atudy  of  axiating  parachute  deaigna,  Amaricon  and 
foraign,  woa  aeeompllahad. 

Static  tanaila  taata  of  tha  individual  motariala  wara  con¬ 
ducted  to  datarmina  their  phyaieol  choractariatiea. 
Saoma,  loopa,  and  eombinotiona  of  motariala  wara  taatad 
to  aaeartain  their  efficiency. 

Upon  completion  of  the  atatic  taata,  dynamic  taata  wara 
parformad  on  poroehuto  componanta  and  eomplata  low 
coat  parochutaa  by  maona  of  olreroft  dropa. 

2-310 

ASO-TDR-62410.  GAS  LUBRICATION  OF  BEARINGS 
AT  VERY  HIGH  TEMPERATURES,  HIGH  SPEEDS,  AND 


LOW  LUBRICANT  FLOW  RATES.  Summary  rpt.  Fab 
1962,  63p.  inel  illua.  P;  3304,  T:  30340.  C;  AF 
33(616)-8047,  Stratoa  Oiv.,  Fairchild  Stratoa  Corp.,  Bay 
Shora,  N.Y.  John  S.  Meacher.  Not  in  OTS.  ASTiA: 
AD  276998,  Coda  AA.  Uneloaaifiad 

An  invaatigation  of  I.S-in.  dia  2-in.  long  journal  bearing 
uaing  nitrogen  goa  aa  o  iubricont  woa  conductod.  Teat 
condiliona  ranged  from  room  temporotura  to  1900°F,  0  to 
65,000  rpm,  and  radial  loada  to  10  lb.  Effecta  of  tam- 
paratura  and  ahaft  apaad  on  lubricant  flow  ore  given. 
Nitrogen,  helium,  argon  ond  Freon  14  lubricant  gaaea 
were  inveatigated  in  relation  to  a  1,5-in.  dia  thruat  bear¬ 
ing  at  the  above  teat  conditiona  except  that  a  100-lb 
axial  load  waa  impoaed.  Effecta  of  load,  temperature, 
aupply  preaaure,  and  lubricant  gaa  differancea  on  lubri- 
contflow  are  givan.  An  all-ceramic  test  rig  ia  deacribed. 

2-312o 

ASO-TOR-62-312.  AH  ARC-IMAGING  FURNACE  FOR 
MATERIALS  RESEARCH.  Final  rpt,  May  1962,  31p. 
inel  illua.,  tablea,  46  refa.  P:  7340,  T;  734001.  R.  W. 
Farmer,  Not  in  OTS.  ASTIA:  Code  XX.  Unclaaaified 

An  ore-imaging  furnace  auitobla  for  high-temperature 
materiala  raaaorch  ia  diacuaaad.  Tha  baaic  daaign, 
operation,  and  calibration  of  tha  furnace  ia  praaanted. 
The  original  furnace  waa  modified  by  incorporating  an 
irradianee  timing  ayatam.  Varioua  controlled  atmoa- 
pheric  aample  chombera  were  conatructad  and  inatalled. 

Several  auggeationa  are  made  for  improving  the  furnace. 
2-315 

ASO-TDR-62415.  AN  AUTOMATIC  RECORDING  DILA- 
TOMETER  FOR  THERMAL  EXPANSION  MEASURE¬ 
MENTS  TO  200(PF.  Final  rpt.  May  1962,  19p.  inel  illua., 
10  refa.  P;  7381,  T;  738103.  G.  L.  Denman.  In  OTS. 
ASTIA;  AD  282838,  Code  AA.  Unclaaaified 

Tha  daaign,  conatruction,  and  calibration  of  on  automatic 
recording  dilotometar  capable  of  accurately  meaauring 
thermal  expanaion  propertiaa  of  aolid  materiala  from  room 
temperature  to  2(X)0°F,  ia  diacuaaad. 

The  dilotometar  waa  of  the  quartz  tube  differential  ax- 
panaion  type  with  auxiliory  equipment  copabla  of  con- 
tinuoua  ond  automatic  recording  of  thermal  expanaion 
data.  A  atatiatical  error  analyaia  ia  included  which  in- 
dicataa  that  an  occurocy  of  tlX  can  be  obtained  with  tha 
inatrumant. 

2-318 

ASD-TDR-62418.  RAMJET  ENGINE  MONITORING  AND 
CONTROL  REQUIREMENT  INVESTIGATION.  Final 
rpt,  July  1962,  120p.  inel  illua.,  tablea,  24  rafa.  P; 
8224,  T;  822401.  C;  AF  33(61 6)-83 16,  Curtiaa-Wright 
Corp,,  Elaetroniea  Div.,  Eoat  Pataraon,  N.J.  A,  A.  Zin- 
goni,  W.  H.  Dowaon,  L.  Coaogrande.  Not  in  OTS.  ASTIA; 
AD  282405,  Ck>de  AA.  Unclaaaified 
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An  invttligatlen  wai  mod*  to  cl<t*rniin«  lha  eenlrolt  and 
initrumontatian  naeaitory  to  monitor  t!io  porformonea  of 
hyportonie,  throttlooblo  romjot  onginoo  utod  In  monnod 
vohiclot,  in  oeeardonea  with  Exhibit  A  ol  Contract  AF 
33(616)-8316,  Exhibit  A  it  includod  in  tbit  report  at 
Appendix  G.  A  complete  engine  control  tyttem  concept 
wot  developed  coniiiting  of  automatic  inlet,  notzle  and 
fuel  control  lyttemt  and  o  pilot  operated  engine  throttle. 
The  toleroncet  neeeitory  for  the  control  tyttemi  ore 
tabulated  in  Port  III  of  thit  report.  The  nacettory  moni¬ 
toring  porometart  ond  the  eight  tenting  raquiramantt 
(pratturat,  flowt,  etc.)  needed  to  effect  the  inttrumanto- 
tion  ora  alto  tobulotad  in  Port  III,  along  with  the  tolar- 
aneet  for  the  tenting  raquirementt.  The  telection  of  the 
recommended  poromatert  and  tenting  raquiremantt  it  not 
rettrictad  by  pratent  day  maaturemont  technology.  New 
technology  will  hove  to  be  created  in  order  to  effect  the 
required  inttrumentotion. 

2-319 

ASD.TDR-62-319.  INVESTIGATION  OF  ROCKET  MO¬ 
TOR  MONITORING  AND  CONTROL  REQUIREMENTS, 

Final  rpt,  Oct  1962,  164p.  inci  illut.,  tablet,  17  raft. 
P;  8224,  T;  82178.  C:  AF  33(616)-8355,  Rocketdyne, 
A  Oiv.  of  North  American  Aviation,  Inc.,  Canogo  Pork, 
Calif.  R-3466.  Not  in  OTS.  ASTIA:  Coda  XX. 

Unclottified 

Analytical  invettigotion  wot  mode  to  develop  o  meth¬ 
odology  for  determining  inttrumentotion  raquiremantt  for 
all  typat  of  chemical  rocket  enginat,  and  determine 
quantity,  quality,  and  type  of  meoturemantt  for  moni¬ 
toring  operation  ond  performance.  Detoilad  information 
relative  to  required  onolytet  and  inttrumentotion  it 
pratented. 

2-320 

ASO-TOR-62-320.  STUDY  OF  MHO  AND  END  FREE- 
CONVECTION  ENERGY  CONVERTERS.  Final  rpt,  June 
1962,  IIOp.  incI  illut.,  tablet,  12  reft.  P:  3145,  T: 
314513-9.  C;  AF  33(616)-8007,  Plotmodyne  Corp., 
Santo  Ana,  Calif.  M. C.  Gourdine.  FR022-8007.  In  OTS. 
ASTIA:  AO  282325,  Code  AA.  Unclottified 

A  theoretical  and  experimental  feotibility  ttudy  ol  tingle 
and  two-phota  free-convectien  MHD  and  END  energy 
convertion  it  tummarited  in  thit  report.  Single-phote 
operation  it  thown  to  be  impractical  becaute  the  maxi¬ 
mum  pottible  efficiency  of  converting  heat  into  flow 
kinetic  energy  it  very  low.  On  the  ether  hand,  twe-phote 
operation  it  far  more  efficient  and  definitely  hot  petti- 
bilitiat  for  practical  energy  convartien  oppllcatient. 

2-324 

ASD-TDR-62-324.  THE  DEVELOPMENT  OF  A  LOW 
TEMPERATURE  VAPOR  FILLED  THERMIONIC  CON¬ 
VERTER.  Final  rpt,  June  1962,  168p.  Inci  illut.,  tablet, 
12  reft.  P;  3145,  T;  314S09.  C:  AF  33(616)-7903, 


RCA,  Lancotter,  Pa.  F.  G.  Block,  J.  J.  O’Grody.  In 
OTS.  ASTIA:  AD  278810,  Code  AA.  Unclottified 

Thit  report  covert  o  one  year  program  of  applied retoorch 
toward  devaloping  o  low -temperature,  plotma,  thermionic 
converter.  The  converter  utet  o  third  electrode  to 
ionize  plotma  to  at  to  neutralize  the  tpoca  charge.  The 
lower  temperature  thut  achieved  thould  tignificontly 
prolong  the  life  of  the  converter  and  contribute  to  the 
development  of  a  more  reliable  power  tupply  for  tpoca 
application. 

The  program  wot  directed  toward  optimizing  goometry  and 
operating  choroctarittict  and  invettigating  the  affaett  of 
temperature  and  prattura,  ttorting  pulta,  magnetic 
fialdt,  and  operation  in  both  tariet  and  parallel  cir¬ 
cuitry.  Motarialt  ware  invaitigotad  to  achieve  practical 
alactrodat  by  determining  compatibility  of  material,  ot- 
motpheric  corrotion,  and  gat  permeation.  Convartart 
were  fabricated,  evahiatad,  and  life  tatted  with  the 
porametart  optimized  by  the  teat  program. 

2-327  (Pert  I) 

ASD.TDR-62-327,  Port  I.  GAS-METAL  REACTIONS  IN 
ROCKET  NOZZLES.  Final  rpt,  June  1962,  77p.  inci 
illut.,  toblet.  P:  7351,  T:  735101.  C:  AF  33(61 6)- 
7744,  Atlontic  Reteorch  Corp.,  Alexandria,  Vo.  J.  D. 
Batchelor,  et  ol.  Not  in  OTS.  ASTIA;  AO  283957, 
Coda  AA.  Unclottified 

Reactiont  between  W,  To,  and  a  90%-Ta-10X-W  alley  ond 
the  combuttien  produett  of  tolid  propellantt  are  de- 
tcribed.  Lob  ttudiet  of  hot  filament  tettt  where  elec¬ 
trically  hooted  wirat  were  axpotad  to  tolactod  gat  an- 
vironmentt  and  optical  bomb  tettt  whore  wirat  ware 
expoted  to  a  burning  propellant  ttrond,  wore  utod  to 
determine  the  important  reactiont. 

Three  typical  propel  lontt  and  one  with  a  fluorocarbon 
binder  (at  a  tource  of  HF),  were  uted.  Experimental  re- 
tultt  and  thooreticol  thermodynamic  predictiont  ware 
compared.  Metallogrophic  examination,  microhordnett 
moaturementt.  X-ray  onalytit,  and  weight  changet  ware 
uted  to  define  the  reactiont.  Oxidation  by  CO2  and  HjO 
wot  the  mott  aeriout  mode  of  attack.  Other  gatat  ware 
much  loot  damaging.  Tungtten  wot  laatt  reactive  and 
tantalum  mott  reactive  in  each  anvironmont;  the  alloy 
behaved  timilar  to  but  wot  lett  reactive  than  tantalum. 

2-329 

ASO-TDR-62429.  A  STUDY  OF  QUENCH  HARDENIHG 
IN  PUTINUM  AND  COLD.  May  1962,  Sip.  inci  illut., 
tablet,  56  reft.  P;  7353,  T:  735302.  H.  L.  Gogol. 
In  OTS.  ASTIA:  AD  282836,  Cktde  AA.  Unclottified 

The  retuitt  of  thit  pregrom  hove  thown  that  vacancy 
complexet  form  during  the  quenching  period  when  the 
average  quenching  tpead  it  lett  than  lO^C/tocond. 
The  binding  onergy  for  divaconciet  in  geld  wot  etti- 
motad  to  be  approximately  0.28  av.  The  influence  of 
inereoted  quenching  tpeedt  it  to  incraota  the  tomper- 
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Fourth  Quortor 


atur*  racovory  ronga  for  itoehronol  racovary.  Similarly, 
faat  quanching  ratal  eautad  on  incubation  period  in  tha 
iiotharmal  aging  axparimanti  for  gold.  Two  distinct 
hardaning  tnaclianiimt  axiit  for  platinum  and  gold  whan 
tha  voluat  of  tha  activation  anorgy  for  racovary  ora  tokan 
into  account.  The  hardening  machanitm  for  gold  is 
thought  to  bo  duo  to  tha  intaroction  of  dislocotions  with 
extended  sessile  dislocations,  and  the  hardaning  mecha¬ 
nism  for  platinum  is  thought  to  be  due  to  tha  interaction 
of  dislocations  with  dislocation  loops.  This  modal  has 
been  extended  to  other  F.C.C.  metals. 

2-331 

ASO-TDR-62-331.  X-RAY  DIFFRACTION  INVESTIGA¬ 
TIONS  ON  IRON  WHISKERS.  Final  rpt,  Juiw  1962,  31p. 
inci  illus.,  tobies,  7  refs.  P;  7353,  T:  735304.  C:  AF 
33(616)-6607,  Univ.  of  Dayton  Research  Inst.,  Dayton, 
Ohio.  W.  R.  Rombauske,  R.  R.  Gruanial.  In  OTS. 
ASTIA:  AO  282844,  Code  AA.  Unclassified 

Iron  whiskers  have  been  investigated  by  x-ray  diffraction. 
The  Laua  method  is  employed  to  determine  the  orienta¬ 
tion  ofthe  lattice  planes.  For  a  series  of  hexagonal  type 
whiskers  it  was  found  that  the  lateral  foce,  which  ac¬ 
cording  to  earlier  reports  belongs  to  a  (110)  plane  orien¬ 
tation,  belongs  to  a  (211)  plana  orientotion.  In  another 
series  of  whiskers  which  ware  grown  in  one  boot  condi¬ 
tion,  0  twist  of  the  lattice  indices  of  direction  over  the 
whisker  length  was  found.  This  twist  is  not  visible 
optically.  Necessary  exposure  times  and  degree  of  in¬ 
formation  obtainable  from  Loue-diffraction  ore  determined. 
Higher  resolution  over  tha  whisker  length  is  necessary  to 
find  variations  in  the  parameters,  which  determine  the 
microstructure  of  the  whiskers.  To  ochieva  this  resolu¬ 
tion,  experimental  ways  ore  proposed  and  in  progress. 
Digital  computation  for  analysis  of  dota  is  reported. 

2-335e 

ASD.TR-61-335.  THEORY  OF  LINEAR  TIME  INVARI¬ 
ANT  CIRCUITS.  Final  rpt.  Sept  1961,  63p.  incI  illus., 
tables.  P:  4150,  T:  41709.  C;  AF  33(616)-7630,  Univ. 
of  Michigon  Inst,  of  Science  ond  Technology,  Ann  Arbor, 
Mich.  W.  M.  Brown.  Not  in  OTS.  ASTIA;  AD  275756. 
Coda  AA,  Unclassified 

This  report  covers  o  large  port  of  the  theory  of  linear 
time  invariant  circuits.  Circuits  satisfying  various  im¬ 
portant  constraints  ora  characterized  mathematically,  the 
utility  and  synthesis  of  complex  parameter  circuits  is 
described,  a  new  all  inclusive  operational  analysis 
called  area  transforms  is  developed,  and  the  theory  of 
response  time  and  band  pass  circuits  is  developed. 

2-341 

A$0-TDR-62-341.  RESEARCH  ON  TECHNIQUES  FOR 
ALTITUDE  MEASUREMENT  BEYOND  THE  EARTH'S 
ATMOSPHERE.  Final  rpt,  Aug  1962,  114p.  inci  illus., 
tables,  4  refs.  P;  8222,  T:  822203.  C:  AF  33(616)- 
8147,  Westinghouia  Electric  Corp.,  Air  Arm  Div,,  Balti¬ 


more,  Md.  L.  A.  Houck,  C.  R.  Kline.  C-45228Y-4S1. 
ASTIA:  Code  XX.  Secret 

This  report  describes  three  potential  techniques  investi¬ 
gated  in  tha  conduct  of  a  research  study  program  to 
establish  new  techniques  for  measuring  altitude  to  the 
earth,  but  which  would  be  extendible  to  other  bodies  in 
the  solar  system. 

Tha  first  technique  involved  messuremsnt  of  the  earth's 
thermal  disc  diameter  or  radius  to  provide  range  value  or 
altitude,  tha  second  technique  employed  an  octive  optical 
system  using  the  Zeeman  affect  to  provide  spectral  shift 
or  modulation  of  the  radiated  and  received  energy,  and 
the  third  technique  involved  measurement  of  altitude  by 
means  of  the  detection  of  the  earth's  quadrupole  moment 
with  a  high  density,  high  Q  crystal,  using  theoretical 
quantum  mechanicr.. 

2-344a  (Pert  I) 

ASD-TR-61.344,  Port  I.  A  STUDY  OF  MANUAL  AND 
AUTOMATIC  CONTROL  SYSTEMS  FOR  THE  TERMI¬ 
NAL  PHASE  OF  ORBITAL  RENDEZVOUS;  Basic  Guid¬ 
ance  and  Control  Information.  Interim  rpt,  June  1962, 
154p.  inci  illus.,  tables,  41  refs.  P:  8219,  T;  82165. 
C;  AF  33(616)-7094,  Systems  Technology,  Inc,,  Ingle¬ 
wood,  Calif.  H.  B.  Thompson,  R.  L.  Stapleford.  Not  in 
OTS.  ASTIA:  AD  284885,  Code  AA.  Unclassified 

Basic  data  required  for  monuol  ond  automatic  rendezvous 
control  system  analysis  and  synthesis  ore  derived  ond/or 
summorized  and  discussed  for  the  cose  of  terminal 
rendezvous  with  o  nonmonouvering  target  in  o  circulor  or 
noncircular  orbit  at  an  altitude  of  between  300  and  1000 
n  mi.  For  report  purposes,  terminal  rendezvous  is  de¬ 
fined  to  commence  at  o  range  between  target  and  inter¬ 
ceptor  of  the  order  of  tens  of  miles,  and  o  ralotivo  ve¬ 
locity  of  less  than  10(X)  ft/sec,  and  to  terminate  at 
essentiolly  zero  range  and  relative  velocity.  Basic  data 
which  ore  presented  include  an  analysis  of  initial  condi¬ 
tions  due  to  various  approach  maneuvers;  tha  derivation 
of  complete  equations  of  motion  for  various  reference 
axis  systems;  o  discussion  of  various  rendezvous  guid¬ 
ance  concepts;  a  poranwtric  error  analysis  of  guidance 
and  control  in  a  simplified  rendezvous  situation;  and  a 
brief  examination  of  the  capabilities  of  the  human  for 
target  seorch,  identification,  and  range  estimation  in  a 
manned  vehicle  rendezvous.  A  guidance  concept  is 
selected  to  be  used  for  a  following  rendezvous  control 
system  study  and  limitations  of  certain  specific  orbital 
rendezvous  literature  are  pointed  out.  It  is  noted  that 
there  currently  exists  a  significant  deficiency  in  tha 
amount  of  available  rendezvous  guidance  and  control 
mechanizotionol  information. 

2-347 

ASD.TDR-62.347.  STOCHASTIC  DISTURBANCE  DATA 
FOR  PLIGHT  CONTROL  SYSTEM  ANALYSIS.  Final 
rpt,  Sept  1962,  254p.  inci  illus.,  tables,  147  refs.  P: 
8219,  T:  821904.  C:  AF  33(6 16)  8088,  Lockheed- 
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Gverglo  Co.,  Morlolto,  Go,  John  E.  Hart,  ol  ol.  In  OTS. 
ASTIA;  CodoXX.  Uneloitlflod 

Ditturboneo  doto,  togothor  with  guidonco  olgnoU,  or# 
noodod  to  porform  roolittic  onolytoo  of  flight  control 
•yttoffl*.  Stoehoitic  ditturboneot,  which  oro  by  dofini- 
tion  dofinod  only  in  o  ttotittlcol  ton*#,  hovo  not  provi- 
ouily  boon  compiled  ond  codifiod  for  um  In  tuch  onoly- 
M*.  Tho  ttochoilic  data  includod  in  this  roport  cover 
the  eubioett  of  winds,  wind  thoor,guete,  magnetic  fields, 
solar  radiation,  vibration  and  ocouetlcs,  meteors,  thrust 
irregularities,  and  sensor  noise.  Areas  of  these  sub¬ 
jects  in  which  needed  dota  ore  lacking  hove  been  ex¬ 
posed  by  the  study.  Present  programs  of  data  occumulo- 
tion  cited  and  the  recommended  new  programs  will  pro¬ 
duce  significont  information  required  to  supplement  the 
data  of  this  report.  A  table  of  earth  mognetic  field  in¬ 
tensities  is  included  as  on  appendix. 

2.3a 

ASD.TOR-42.348.  A  HIGH  TEMPERATURE  THERMAL 
CONDUCTIVITY  APPARATUS.  Final  rpt,  July  1962, 
22p.  incl  illus.,  24  refs.  P:  4776,  T;  6.  C:  AF  33(657)- 
7136,  Atomics  International,  Conogo  Pork,  Calif.  R.  E. 
Taylor.  ARPA  Order  No.  24-6.  In  OTS.  ASTIA;  AD 
275417,  Cod*  AA.  Unclossified 

A  high  temperature,  steady-state  thermal  conductivity 
apparatus  is  described.  This  apparatus  has  been  used 
to  measure  the  conductivity  of  diverse  moteriols,  such  as 
graphite,  metals,  carbides,  oxides,  and  liquid  copper. 
Measurements  have  been  mode  from  200  to  2500°C.  The 
procedures  used,  difficulties  encountered,  limitations, 
and  accuracy  are  discussed.  Results  previously  ob¬ 
tained  with  this  apparatus  on  graphite,  molybdenum, 
tantalum,  parous  carbon,  liquid  copper,  Armco  iron, 
beryllia,  magnesio,  and  titanium  carbide  ore  presented 
graphically  and  ore  compared  with  other  literature  results. 

2450 

A$D.TDR-62.350.  SEMICONDUCTOR  SINGLE-CRYSTAL 
CIRCUIT  DEVELOPMENT.  Semiannual  rpt,  Feb  1962. 
P:  4159,  T:  415906.  C:  AF  33(616)-6600,  Tex.  Instru. 
Inc.,  Components  Div.,  Oollos,  Tex.  Arthur  D.  Evans. 
03-61-83.  Not  in  OTS.  ASTIA;  AD  275636,  Code  AA. 

Unclossified 

This  Technical  Documentary  Report  describes  progress 
mode  in  the  design  and  fabrication  of  Functional  Elec¬ 
tronic  Blocks  (FEB'S).  Tho  feasibility  of  using  tho  FEB 
in  vorious  circuit  functions  is  being  proved.  A  receiver 
was  constructed  and  successfully  demonstrated  in  July 
1961  using  these  blocks. 

Space  charge  structures  and  the  opplicotion  of  the  field 
effect  tetrode  os  a  reversible  isolator,  transformer, 
gyrator,  and  modulator  ore  discussed. 

The  objective  of  research  in  the  field  of  low  level  phe¬ 
nomena  wos  to  find  the  cause  of  alpha  fall-off  at  low 
currents  in  diffused  structures.  It  was  found  that  tho 


space  charge  recombination  current  was  responsible  for 
this  and  originate*  ot  the  emitter-base  periphery. 

2-351 

ASD.TDR.624S1.  INVESTIGATION  OP  NOTCH  PA- 
TIGUE  BEHAVIOR  OP  CERTAIN  ALLOYS  IN  THE 
TEMPERATURE  RANGE  OP  ROOM  TEMPERATURE  TO 
-423°P.  Final  rpt,  Aug  1962,  79p.  incl  illus.,  tablet, 
12  refs.  P;  7381,  T;  738103.  C;  AF  33(616)-6888, 
Battelle  Memorial  Inst.,  Columbus,  Ohio.  D.N.  Gideon, 
Ronald  J.  Favor,  A.  Koppenhafer,  et  al.  In  OTS.  ASTIA; 
AD  286480,  Code  AA.  Unclassified 

The  notched  fatigue  behavior  of  13  alloy*  has  been  in¬ 
vestigated  in  the  temperature  range  room  temperature  to 
-423°F  and  in  the  lifetime  range  10^  to  10^  cycles.  The 
alloys  studied  were  chosen  on  the  basis  of  actual  or 
potential  application  in  missile  and  spacecraft  cryogenic 
system*.  The  materials  were  in  sheet  form  and  were 
fatigued  in  fully  reversed  bending  experiments.  V-notches 
in  the  edges  of  the  specimens  had  theoretical  stress  con¬ 
centration  factors  of  obout  3.1  ond  6.4.  The  results  are 
presented  as  S-N  plots  and  comparisons  with  unnotched 
fatigue  strengths  are  mode  in  tables  of  notch  sensitivity 
values.  S-N  plots  of  the  unnotched  fotigue  data  obtained 
in  the  previous  year  are  included  for  convenience. 

2454 

ASD.TDR-62.354.  RESEARCH  FOR  A  FUNDAMENTAL 
STUDY  ON  THE  WORK  HARDENING  OF  BODY- 
CENTERED  CUBIC  METALS.  Interim  rpt.  Sept  1962, 
121p.  incl  illus.,  tables,  85  refs.  P;  7351,  T;  735106. 
C;  AF  33(616)-7855,  Pratt  and  Whitney  Aircroft  Corp., 
Middletown,  Conn.  D.  P.  Gregory,  G.  H.  Rowe,  A.  N. 
Stroh.  In  OTS.  ASTIA;  Code  XX.  Unclassified 

The  first  portion  of  this  report  contains  a  literature  sur¬ 
vey  and  a  critical  analysis  of  the  development  of  work 
hardening  theory.  The  second  portion,  experimental, 
describe*  work  hardening  mechanisms  in  columbium  de¬ 
duced  from  results  of  tensile  studies  at  various  strain 
rates  and  temperatures,  strain  rate  and  temperature 
cycling  tests,  and  transmission  electron  microscopy. 
Work  hardening  in  the  fine  grain  Cb  polycrystals  at  50°C 
appears  to  result  from  a  decrease  in  both  the  number  of 
mobile  dislocations  and  tho  activation  volume  with  in¬ 
creasing  strain.  Tho  particular  mechanism  responsible 
for  work  hardening  appears  to  be  the  movement  of  jogs 
in  screw  dislocations  which  results  in  the  formation  of 
lattice  vacancies.  Polycrystals  were  found  to  yield  by  a 
Luders  mechanism  while  the  single  crystals  yield  homo¬ 
geneously.  The  number  of  mobile  dislocation*  in  the 
polycrystals  decreases  with  increasing  strain  while  the 
number  of  mobile  dislocations  in  the  single  crystals  in¬ 
creases  continuously  with  strain. 

2456a 

ASD-TR-61456.  RESEARCH  IN  HIGH  TEMPERATURE 
WINDOW  DESIGN.  Final  rpt,  June  1962,  90p.  incl  illus.. 
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loblot.  P;  1368,  T:  136802.  C:  AF  33(6161-7296, 
Narmco  Ina'uttrioi,  Inc.,  Rotooreh  and  Oovolopmont  Div,, 
San  Diogo,  Calif.  G.  K.  Partain,  J.  L.  Robinton,  R.  P. 
Wittmann.  Not  in  OTS.  ASTIA:  AO  283580,  Coda  AA. 

Unclotsifiod 

Thii  roport  doteribot  tho  dovolopmant  of  procottot  for 
tooling  gloiing  lyitomt  to  oporoto  from  -1(X)°F  to  9(X)°F 
at  25  pti  intornol  proituro,  omploying  Corning  Gloii 
Works  Codot  7900  high  silica,  1723  and  P.P.G.  6695 
oluminotilicoto  glottot.  Futod  glots-to-motol  tools, 
tho  footibility  of  which  wot  provioutly  domonttrotod, 
provod  procticol  only  on  small  spocimont  under  labora¬ 
tory  conditions,  whilo  o  moasuro  of  succost  was  obtained 
with  farazod  glass-to-motal  tools.  Soalod  high  silica 
glazing  systoms  have  boon  tuccossfully  tested  at  900'^F 
and  25  psi  and  demonstrate  a  high  degree  of  practica¬ 
bility.  Data  are  alto  included  on  organically  bonded 
load  carrying  systems,  which  operate  under  high  tensile 
loading  conditions  up  to  500°F. 

2-356 

ASO-TDR-62456.  RESEARCHES  ON  HYDROGEN  OVER¬ 
VOLTAGE  ON  METALLIC  SINGLE  CRYSTALS:  GOLD. 

Interim  rpt,  June  1962,  13p.  inci  illus.,  table,  7  refs. 
P;  7353-05.  C;  AF  61(052)-144,  Chimico  Fisieo  e 
Metollurgia  del  Politecnico  di  Milano,  Milano,  Italy. 
L.  Peraldo  Bicelli,  M.  Graziono.  In  OTS.  ASTIA:  AD 
284600,  Code  AA,  Unclottified 

Hydrogen  overvoltage  on  gold  polycrystalline  and  single 
crystal -cathodes,  oriented  following  the  (100),  (110),  and 
(111)  planes,  has  been  investigated  in  0,  1  M  perchloric 
acid  solutions,  in  a  c.d,  range  up  to  2(X)  K/nfl, 

The  Tafel  law  holds  true,  but  two  different  slopes  are 
observed,  that  in  the  lower  c.d,  range  having  the  smallest 
value. 

The  parameters  are  different  for  the  different  electrodes. 

2-357 

ASD-TDR-62-357.  RESEARCHES  ON  HYDROGEN  OVER¬ 
VOLTAGE  ON  METALLIC  SINGLE  CRYSTALS.  Pinal 
rpt.  May  1962,  26p.  incI  illus.,  tables.  P:  7353,  T: 
735305.  C:  AF  61(052)-144,  Laborotori  di  Elettro- 
chimica,  Chimica  Fisieo  e  Metollurgia  del  Politecnico  di 
Milano,  Milano,  Italy.  R.  Piontelli,  et  al.  In  OTS. 
ASTIA:  AD  281805,  Code  AA,  Unclassified 

The  purpose  of  the  research  work  sponsored  by  ARDC, 
USAF,  Contract  No.  AF  61(052)-144,  ond  here  sum¬ 
marized,  was  the  determination  of  the  hydrogen- 
overvoltage  for  metallic  single  erystol  electrodes  (SCE), 
whose  working  surface  was  oriented  following  different 
lattice  planes  and  for  polycrystalline  ones,  in  various 
conditions  as  far  as  current  density  (c.d.),  temperature 
and  other  conditions  are  concerned 


2-359 

ASD.TDR-62.3S9.  ADVANCED  VEHICLE  GUIDANCE 
SYSTEMS  RELIABILITY  INVESTIGATION.  Final  rpt, 
July  1962,  64p.  inci  illus.,  tables,  69  refs.  P;  5219, 
T:  521903.  C:  AF  33(616)-7689,  Stanford  Research 
Inst.,  Menlo  Park,  Calif.  W.  M.  Lynch,  C.  B.  Clark, 
B.  Epstein.  Not  in  OTS.  ASTIA:  Code  XX. 

Unclassified 

The  work  reported  represents  a  start  toward  finding  a 
means  to  predict  the  reliability  of  military  interplanetary 
space  guidance  systems.  The  space  environment,  as 
determined  from  o  survey  of  various  satellite  and  space 
probes,  is  described.  Two  mathematical  models  for 
representing  the  reliability  of  a  particular  gas  bearing 
gyroscope  ore  developed  from  laborotory  test  data  sup¬ 
plied  by  the  manufacturer.  Sources  of  foilure  data  and 
considerations  of  life  testing  are  discussed.  It  is  con¬ 
cluded  that  the  theory  and  practice  of  life  testing  of 
electromechanical  components  that  are  subject  to  wear- 
out  failure  ore  still  in  an  early  stoge  of  development. 

2.360 

ASD.TDR.62-360.  A  PRELIMINARY  INVESTIGATION 
OF  THE  EFFECTS  OF  VARIATIONS  IN  REYNOLDS 
NUMBER  AND  SURFACE  TEMPERATURE  ON  FOUR 
SURFACE  PRESSURES  ON  A  SLIGHTLY  BLUNTED 
7-1/2°  HALF-ANGLE  CONE  AT  MACH  NUMBERS  5  AND 
8  FOR  ANCLES  OF  ATTACK  UP  TO  24°.  Final  rpt, 
Aug  1962,  28p.  inci  illus.,  tables.  P:  8222,  T;  822207. 
C:  AF  33(657)-7715,  Litton  Systems,  Inc.,  Systems  Mon- 
ogement,  Woodland  Hills,  Calif.  Dr.  Fred  0.  Smetana. 
Systems  Documentation  No.  22-7-1.  In  OTS,  ASTIA: 
AD  287452,  Code  AA.  Unclassified 

It  was  found  that  the  variation  of  cone  pressure  with 
angle  of  attack  followed  the  expected  Sin^  distribution 
ond  that  the  /3  plone  pressure  changes  with  angle  of 
attack  (a)  could  be  predicted  from  the  characteristics  of 
a  cylinder  normal  to  o  stream  of  Mach  Number  M  Sin  a. 

Results  indicated  that  although  the  cone  was  insensitive 
to  changes  in  Mach  Number  in  the  investigated  Mach 
Number  range  for  constant  Reynolds  Number,  a  reduction 
in  free  stream  Reynolds  Number  by  an  order  of  Magnitude 
appeored  to  reduce  the  angle  of  attack  sensitivity  by 
about  ten  percent.  For  the  range  of  Mach  Numbers  tested 
the  displacement  of  the  free  stream  by  the  boundary  layer 
was  small  amounting  to  a  maximum  of  1/2°  increase  in 
effective  cone  angle  for  M  -  8  and  Re/ft  >3x10^  and 
insignificant  increases  for  the  lower  Mach  Number  and 
higher  Reynolds  Numbers.  At  the  Reynolds  Numbers  in¬ 
vestigated  the  effect  of  wall  temperature  was  also  found 
to  be  small,  the  ratio  of  free  stream  stagnation  to  wall 
temperature  had  to  be  greater  than  three  to  produce 
measurable  changes  in  the  pressure  distribution  from  the 
Ty^/Tj  =  I  values. 
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2-361 

ASD-TDR.62-361.  MICROBIOLOGtOO.  EXAMINATION 
OF  JET  FUEL-WATER  SAMPLES  RAMEY  AND  ECLIN 
AIR  FORCE  BASES.  Final  rpt,  July  1962,  9p.  IncI 
illui.,  lablat,  3  nf«.  P;  3048,  T;  304801.  A.  V. 
aurchill.  Not  in  OTS.  ASTIA:  AD  285002,  Code  AA. 

Unclaiiilicd 

An  inveitigalion  wae  conducted  to  identify  microorgo- 
nitmi  permitting  microbiological  contamination  and  re- 
lulting  corroiion  of  B-52  and  KC-135  integral  fuel  tanki 
at  Ramey  and  Eglin  Air  Force  Bates.  Of  the  micro- 
organitmt  Isolated,  the  most  predominant  groups  found 
were  the  transparent  bacterium  and  the  iron-depositing 
bacterium.  Sulfur-oxidising  bacterium  was  possibly 
present  in  a  wet  sludge  sample  from  a  corroded  wing 
tank.  The  role  of  these  predominant  microorganisms  on 
corrosion  of  aircraft  fuel  tanks  should  be  further  investi¬ 
gated.  The  corrosive  activity  of  jet  fuel-water  sample 
from  Bulk  Storage  Tank  *55,  Ramey  AFB,  wos  also  in¬ 
vestigated,  as  well  as  analyses  of  sludge  samples  from 
aircraft  based  at  Ramey  AFB. 

2-364 

ASD-TDR-62-364.  INVESTIGATION  OF  PULSE  INTER¬ 
FERENCE  CONTROL  VIA  SOLID  STATE  DEVICES. 

Final  rpt,  June  1962,  83p.  inci  illus.,  tables,  108  refs. 
P:  4357,  T;  435712.  C:  AF  33(616)-8128,  Cook  Tech. 
Center  Div.,  Morton  Grove,  III.  I.  N.  Mindel,  W.  Moc- 
donald.  SRN;  P-3463,  Not  in  OTS.  ASTIA:  AD  284875, 
Code  AA.  Unclassified 

Several  techniques  for  producing  limiting  at  microwave 
frequencies  using  solid  state  devices  ore  discussed. 
A  brief  discussion  of  the  techniques  considered  and  the 
results  ore  presented.  A  detailed  discussion  of  the  most 
promising  technique,  the  associated  analysis,  and  the 
results  are  included.  The  limiting  thresholds  obtainable 
by  the  various  techniques,  and  guidelines  for  further 
research  if  lower  limiting  thresholds  are  to  be  obtained 
are  presented. 

2-368 

ASD-TDR-62-368.  RESEARCH  ON  MICROBIOLOGICAL 
SLUDGE  INHIBITORS.  Final  rpt,  Apr  1962,  71p.  inci 
illus.,  tables,  10  refs.  P:  3048,  T;  304801.  C;  AF 
33(616)-7729,  Gulf  Research  ond  Development  Co., 
Pittsburgh,  Pa.  A.  V.  Churchill,  W.  W.  Leathen.  Not  in 
OTS.  ASTIA:  AD  284183,  Code  AA.  Unclassified 

A  research  investigation  was  continued  to  develop  in¬ 
formation  and  materials  for  control  of  microbiological 
sludge  in  jet  fuel  bulk  storage  tanks  and  in  aircraft  fuel 
tanks.  The  most  predominant  groups  of  fungi  and  bac¬ 
teria  which  were  isolated  from  jet  fuel-water  bottom 
samples  under  Contract  No.  AF  33(616)-6989,  wore 
characterized  and  identified  os  to  genus  and  species. 
Four  groups  of  fungi,  which  were  found  occasionally, 
were  characterized  but  not  completely  identified.  Ap¬ 


proximately  302  fuel-soluble  materials  were  evaluated 
as  potential  microbialogical  sludge  inhibitors.  Three 
compounds  are  recommended  for  trial  in  jet  fuel  to  con¬ 
trol  microbial  growth.  Those  are  tributyltin  acetate, 
2-nitro-resarcinol  and  /3-nitro-styrene.  Several  others 
satisfactorily  controlled  microbial  growth  but  had  dele¬ 
terious  effects  on  fuel  properties  and/or  fuel  system 
materials.  Substantial  changes  in  properties  and  compo¬ 
sition  of  jet  fuel  were  noted  between  certain  inoculated 
and  uninoculated  samples  in  storage  tests  of  270  days’ 
duration.  In  addition,  gas  chromatographic  studies  indi¬ 
cated  that  the  microorganisms  utilize  the  hydrocarbons 
in  their  metabolic  processes.  The  microorganisms  also 
affect  the  water-holding  capacity  of  jet  fuel. 

2-370 

ASD-TDR-62-370.  DEVELOPMENT  OF  A  GERMANIUM 
SEMICONDUCTOR  MODULATOR.  Final  rpt.  Sept  1962, 
121p.  inci  illus.,  4  refs.  P;  4335,  T:  433513.  C;  AF 
33(616)-8307,  Minneapolis-Honeywell  Regulotor  Co., 
Aeronautical  Div.,  Electro-Optical  Facility,  1915  Arma- 
cost  Ave.,  Los  Angeles  25,  Calif.  Marvin  L.  Chatkoff. 
R-ED  11184.  Not  in  OTS.  ASTIA:  Code  XX. 

Unclassified 

Absorption,  transmission,  distortion,  bandwidth,  and 
power-handling  characteristics  of  a  germanium  infrared 
modulator  are  desaibed.  Absorption  ranged  from  40  per¬ 
cent  at  0  wovelength  of  2  microns  to  95  percent  ot  12 
microns.  Transmissions  in  the  order  of  90  percent  were 
obtained  with  the  proper  antireflecting  coating. 

Distortion  was  less  than  one  percent  during  normal  opera¬ 
tion.  Bandwidth  was  limited  to  the  audio  frequency 
range.  The  optical  power-handling  capocity  of  the  modu¬ 
lator  was  found  to  be  wholly  dependent  upon  external 
means  of  dissipoting  the  power-handling  capocity  of  the 
germanium  modulator  to  50  watts;  however,  forced  air 
cooling  or  a  coolant  would  be  required  for  higher  input 
power. 

It  is  recommended  that  any  further  development  of  the 
modulator  be  confined  to  improvement  of  the  bandwidth. 
All  other  parameters  tested  proved  satisfactory  for  com¬ 
munications  applications. 

2.371a 

ASD.TR-61-371.  STATIC  POSTFAILURE  BEHAVIOR 
OF  THE  WING  STRUCTURES  OF  THE  B.47,  6-52, 
BEAR,  AND  BADGER  AIRCRAFT.  Final  rpt,  Aug  1962, 
40p.  inci  illus.,  tables,  5  refs.  P:  1350,  T:  14045. 
C:  AF  33(616)-6804,  Massachusetts  Inst,  of  Technology. 
R.  D’ Amato.  ASTIA:  AD  332745,  Code  AA.  Secret 

The  equations  describing  the  postfailure  behavior  of  air¬ 
craft  wing  beams  are  outlined  and  the  procedures  used  to 
obtain  numerical  data  are  described.  A  brief  summary 
and  discussion  of  the  major  assumptions  that  have  been 
made  in  the  analysis  are  presented.  The  constants 
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ivquirad  by  ih*  poitfallui*  •^tion*  ar«  glyan  for  mv- 
•rol  Mfocttd  ttatlen*  of  th*  B*47,  B-S2,  Bear,  and 
Bodgor  wing  boomt. 

2-372 

ASD-TDR-S2.372.  aMtFERENCE  ON  HKM  TEMPERA¬ 
TURE  POLYMER  AND  FLUID  RESEARCH.  Final  rpt, 
Aug  1962,  6S0p.  inel  illui.,  tablat,  183  rafs.  P:  73^, 
Ti  734004.  RotMTtJ.  McHonry,  1«t/Lt.,  USAF.  Not  in 
OTS.  ASTI  A:  AO  287790,  Cod*  AA.  UnclattKiod 

This  ropert  it  a  collaetion  of  tho  poport  protonlod  at  tho 
Oiroctoralo  Of  Motoriolt  And  Proeottot  ASD  conforonco 
on  ‘High  Tomporoturo  Polymor  And  Fluid  Rotoorch*  hold 
in  Dayton,  Ohio,  on  8-11  f^y  1962. 

Tho  purpoto  of  thit  conforonco  wot  to  roviow  tho  rocont 
progrott  In  both  controcluol  and  intomol  rotoorch  pro- 
gromi  iponiorod  by  tho  Polymor  Branch  of  tho  Non- 
motollic  motoriolt  Laboratory  in  tho  aroa  of  lynthotit  of 
now  polymort  and  fluidt. 

2-373 

ASO-TDR-6^373.  A  FEASIBILITY  STUDY  OF  A  THIO- 
NINE  PHOTOCALYANIC  POWER  GENERATION  SYS¬ 
TEM.  May  1962,  219p.  inci  illut.,  toblot,  75  rofi. 
P:  8173,  Ti  817301.  C:  AF  33(616)-7911,  Sundttrand 
Aviation,  Donvor  Enginooring  and  TottingLab.,  Pocoimo, 
Calif.  L.J.  Millor.  In  OTS.  ASTIA:  AO  282878, 
Codo  AA.  Unclottifiod 

Thit  roport  covort  a  foatibility  ttudy  of  tho  fhionino 
phologalvanic  tyttom  for  convorting  tolar  onorgy  to  oloc- 
trical  onorgy.  Thoorotical  and  oxporimontol  invottiga- 
tioni  havo  boon  mado  to  dotormino  tho  maximum  voltogo 
and  powor  avoilablo  from  tho  tyttom.  Tho  offoett  of 
operating  conditiont  at  woll  at  tolution  compotition 
variablot  on  coll  porformonco  have  been  ttudied.  The 
low  attoinable  concentration  of  loucothionine  in  the 
photottotionary  stote  at  pretont  preyontt  tho  utilization 
of  tho  phologalvanic  cell  at  a  practical  device.  Elec¬ 
trode  activotion  and  long  term  d^e  ttobility  ore  olto  im¬ 
portant  problemt.  Coll  voltagoi  up  to  220  mv  and  power 
level  t  up  to  1.8  p  watts  were  obtained.  Although  the 
voltage  does  not  represent  an  improvement  over  the  best 
previously  reported  voltage,  the  power  it  1000  timet 
more  than  the  only  other  reported  value.  Estimotot  of 
the  power,  weight  and  cost  of  a  phologalvanic  cell  have 
been  made  on  the  basis  of  present  knowledge.  Rocom- 
mendotiont  are  mode  for  more  fundamental  investigationt 
to  develop  a  bettor  understanding  of  thit  tyttom  or 
similar  systoms,  to  that  practical  dovicot  con  bo  mode. 

2-373o 

ASD-TR-61473.  SURFACE  TEMPERATURE  MEASURE¬ 
MENTS  WITH  THERMOELECTRIC  MATERIALS.  Final 
rpt,  Aug  1962,  119p.  incI  illut.,  tablet,  32  reft.  P;  1347, 
T:  134702.  C;  AF  33(6l6)-7377,  Stanford  Rotoorch 


Intt.,  Menlo  Park,  Calif.  W.  Lai,  In  OTS.  ASTIA: 
AD  286098,  Codo  AA.  Unclassified 

Protonlod  in  this  roport  it  a  study  of  the  oriort  in 
turfoeo-tomporoluro  moaturomontt  made  with  a  ihomie- 
couplo  (TQ,  when  both  TC  wires  and  surface  are  exposed 
to  radiant  onorgy.  Tho  errors  arise  from  (I)  not  heal 
Irantfor  at  the  TC  junction,  and  (2)  quality  and  tiabllily 
(dtango  in  calibration)  of  the  TC  materials.  Results 
from  stoody-stato  experiments  show  thot  hoat-tronsfor 
errors  ore  influenced  by  (1)  specimen  thermal  conduc¬ 
tivity  and  absorptivity,  (2)  orientation  of  tho  TC  with 
respect  to  oonvoction  currents,  (3)  proximity  of  TC  wires 
and  specimen  surface,  (4)  relative  changes  of  absorptiv¬ 
ity  and  over-all  thermal  conductivity  due  to  thermal  aging 
of  the  TC  material,  TC  insulation,  and  the  specimen  and 
(5)  heat  flux  level.  Results  of  some  transient  heat 
experiments  for  a  single  specimen  thickness,  showed 
that  response  is  greoter  far  large  TC  wire  diameter  during 
the  initial  transient  heating  period  but  becomes  inde¬ 
pendent  of  diameter  when  the  heat  flux  rale  reaches 
steady  state.  It  was  shown  that  moisture  absorbed  by  the 
TC  insulotion  has  o  negligible  effect  on  the  heat  transfer 
error.  The  ma^iitude  of  errors  from  instability,  which  is 
independent  of  the  quality  of  TC  materials,  depends  upon 
exposure  condition  and  duration.  The  calibration  of  com¬ 
mercial  TC’s,  whether  noble  metal  or  base  metal,  will 
probobly  chonge  less  than  1°F  after  exposure  below 
1000‘’F  in  oir  for  1000  hours.  Twisting  the  TC  wires 
together  and  shielding  power  cables  reduced  pickup  noise 
from  thyrotron  power  regulators  to  on  oceeptable  level. 
Failure  of  TC's  due  to  vibration  at  40  cps  and  2  to  3g 
acceleration  for  up  to  4  hours  is  unlikely  up  to  about 
ISOO^F.  A  bibliography  is  appended. 

2477 

ASD-TDR-62-377.  STUDY  OF  BIOELECTRIC  ENERGY 
SOURCES.  Final  rpt,  June  1962,  166p.  inci  illus., 
tobies,  refs.  P:  8173,  T:  817303.  C:  AF  33(616)- 
7693,  Ohio  State  Univ.  Research  Foundation,  Columbus, 
Ohio.  Quentin  Von  Winkle.  Not  in  OTS.  ASTIA:  AD 
284881,  Code  AA.  Unclassified 

A  comprehensive  literature  review  has  been  made  on  the 
subject  of  bioelectriclty.  The  review  includes  the  follow¬ 
ing  topics;  (1)  survey  of  species  which  produce  bio¬ 
electricity,  (2)  medianism  of  production  of  bioelectricity, 
(3)  electrochemistry  of  membrane  phenomena,  (4)  prepara¬ 
tion  and  properties  of  synthetic  ion-selective  membranes, 
and  (5)  production  of  electricity  by  ion  diffusion.  The 
electric  discharge  characteristics  were  determined  for 
two  species  of  knifefish  and  for  the  electric  eel.  Using 
the  method  of  Langmuir  and  Waugh,  very  thin  protein- 
lecithin  membranes  were  prepared. 
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ASD-TDR-62480.  DEVELOPMENT  OF  AN  ULTRA- 
HIGH  VACUUM  GAUGE.  Final  rpt,  June  1962,  21p.  inci 
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lllu*.,  18  raft.  Pi  8222,  T:  822203.  C:  AF  33(616)- 
6526,  Univ.  of  Novodo,  Rone,  Nov,.  Goergo  Bomot. 
SRN:  1.  Net  In  OTS.  ASTIA:  AD  283975,  Coda  A  A. 

Unclottifiod 

Thit  ropert  doteribat  tlia  roiultt  of  on  ottompt  to  attob- 
lith  dati^  eritorio  for  o  now  kind  of  vocuum  gouga, 
botad  on  6ia  Idoo  that  low  pratturo  maoturamontt  eon 
batl  bt  accompli ahad  by  iitorolly  counting  individual 
port!  clot  rothor  than  maoturing  iho  ovoroll  or  grott  af- 
foctt  of  lorgt  number*  of  thorn.  The  tachniqua  it  to  ob¬ 
tain  tcintillotiont  of  ll^t  from  iont  produced  from  the 
ratiduol  gotat  intida  the  vacuum  tyttam  making  uta  of 
the  wall  known  tachniquat  of  nuclear  phytict  for  count¬ 
ing  the  tcintillotiont.  Savarol  unforataaobla  tide  af- 
faett,  which  have  to  for  pravantod  thit  gouge  from 
becoming  oomplataly  totitfoctory  in  itt  operation,  ora 
ditcuttod. 

2-381 

ASD-TDR -62-381 .  A  FUNDAMENTAL  STUDY  OF  THE 
INFRARED  SPECTRA  OF  SUBSTITUTED  AROMATIC 
COMPOUNDS.  Finol  rpt,  Aug  1962,  82p.  inci  illut., 
tablet,  24  raft.  P:  7360,  T;  736005.  C;  AF  33(616)- 
8205,  Southern  Ratoorch  Intt.,  Birmingham,  Ala.  W,  C. 
Cobum,  Jr.,  at  ol.  In  OTS.  ASTIA;  AD  286830,  CodoAA. 

Unclottifiad 

Attempt*  hove  bean  mode  to  corralota  the  intantitiat  of 
for  infrared  obtorption  bond*  of  mono- and  ditubttitutad 
bonxanat  with  phyticol  propartia*  of  the  moleculat  or  of 
lhair  tubttitutntt.  The  intantitiat  of  vyf'  and 
ware  maoturad  for  monotubttitutad  banianat  having 
theta  tubttituantt;  -F,  -Cl,  -Br,  -I,  -CN,  -CH3, 
-CF3,  -CCI3,  -NOj,  and  OCH3.  Soma  lacond-dagraa 
corrolotiont  but  no  utahil  timpla  correlation  t  ware 
found.  Corrolotiont  ware  tought  for  the  intentity  of  Vf 
of  tymmatricol  1,4-ditubttitutad  banzanet,  a  vibration 
probably  not  at  likely  to  mix  with  other  modat  of  itt 
tymmetry  tpeciat  at  wn'  and  t'jp'.  However,  the  intan- 
titiet  of  1^4  did  not  oon’olofe  well  eilhar. 

Complete  infrared  tpoetro  of  all  38  compound*  tiudied 
are  cataloged  from  4000  to  265  cm'l. 

2-386 

ASD-TDR-62.386.  MODIFICATION  AND  EVALUATION 
OF  A  CONCENTRATING  PHOTOVOLTAIC  GENERA¬ 
TOR.  Final  rpt,  June  1962,  124p.  incI  illut,,  tablet. 
P:  8173,  T:  817301.  C:  A F  33(6 16) -7346,  Electro- 
Optical  Syttamt,  Inc.,  Pasadena,  Culif.  R.  Spiet.  1530- 
Final.  Not  in  OTS.  ASTIA:  AD  282212,  Code  AA. 

Unclottifiad 

The  applicability  of  concentrating  pliotovoltaic  power 
tytfemt  to  tpace  operation*  wot  studied.  Eight  pro- 
granit  were  undertaken;  component  improvement,  50-watt 
mo<ial  modification,  environmental  tatt  and  evaluation, 
particle  degradation  analytit,  tpectrum  determination  of 
optical  tyttam,  panel  diagnottict,  lliermal  tatt  and 


evaluation  ond  onolytlt  of  caneantroting  tyttomt.  Work 
hot  boon  done  In  each  of  ihota  photo*.  Whara  pottibla, 
now  componontt  wore  ovaluotad  ond  incorporotad;  affect 
of  particle  thialding  on  parformonca  wot  found;  the 
tpectrum  ovoiloblafor  energy  eonvartion  wot  datarminad; 
voriout  concentrating  tchamat  ware  onolyzed.  Tettt 
ware  mode  to  datormlna  thermal  ehoractarittict  in  a 
tlmulotad  tpace  onvironmant  and  to  datarmina  lottat 
due  to  mitmotehing  of  componontt,  uneven  illumination 
and  wiring  ratittanca.  Operation  in  a  tpaca  environment 
wot  confirmed  and  oil  affoett  proved  predictable. 

2.386a 

ASD-TR41-3S6.  DEVELOPMENT  OF  NEW  AND  USE¬ 
FUL  ELEVATED  TEMPERATURE  STEELS  FOR  AIR¬ 
CRAFT  APPLICATIONS.  Final  rpt,  June  1962,  72p. 
inci  illut.,  tablet.  P:  7381,  T;  738102.  C;  AF  33(616)- 
7376,  Crucible  Steal  Co.  of  America,  Pittsburgh,  Pa. 
A.  Kotok,  V.  K.  Chandhok,  E.  J.  Dulit.  In  OTS.  ASTIA: 
AD  282927,  C^de  AA.  Unclassified 

A  heat-treatable  ttainlatt  steal  with  an  outstanding  com¬ 
bination  of  tirengtht  at  ambient  ond  elevated  tempera¬ 
tures  wot  developed.  Of  the  experimental  ttaelt  studied, 
the  0.15C-14.5Cr-Mo-V-Co  type  showed  the  bast  combina¬ 
tion  of  desired  characteristic*  and  properties.  Analytit 
of  the  effects  of  the  olloying  element*  show  that  Mo  is  an 
effective  room-  and  elevated-temperature  strengthening 
agent  in  these  steals.  The  strengthening  mechanics  it 
attoeioted  with  precipitation  of  o  FeMoCr  Intermetallic 
compound.  On  the  batit  of  work  on  laboratory-sized 
haatt,  a  nominally  0.ISC-14.5Cr-5Mo-0.5V-13.5Co  steel 
(AFC77)  wot  selected  for  tcaling-up  for  production  on 
mill  fadlitias.  It  was  produced  by  air-induction  ond 
vocuum-orc-remelting  methods  and  procotted  to  bar  and 
sheet  products  without  difficulty.  AFC77  hot  very  high 
strength  (290,000  pti  tensile  strength)  at  ambient  tem¬ 
perature  and  retains  its  strength  remarkably  well  up  to 
about  12(X)°F  (120, OCX)  pti  tensile  strength  at  12(X}°F). 
It  hat  appreciably  higher  strength,  particularly  in  pro¬ 
longed  exposures,  that  any  stainless  steel  known  today. 
The  excellent  strength  properties  over  a  wide  range  of 
temperotures  ore  accompanied  by  good  ductility;  good 
formability  and  weldability  are  indicated,  AFC77  is  also 
resistant  to  atmospheric  corrosion  and  oxidation. 

2-388 

ASD-TDR-62488.  CALCULATION  OF  STACKING 
FAULT  ENERGIES  FOR  FACE-CENTERED  CUBIC 
METALS.  Final  rpt.  May  1962,  lOp.  inci  illus.,  tables, 
14  reft.  P:  7353,  T:  735302.  Harold  U.  Gegel.  In  OTS. 
ASTIA:  AD  282001,  Code  AA.  Unclassified 

A  theoretical  investigation  was  undertaken  to  determine 
the  stacking  fault  energy  for  face-centered  cubic  metals. 
An  expression  was  derived  which  relates  the  Debye 
charoctai'istic  temperature  of  the  metal  and  the  absolute 
temperature  to  the  stacking  fault  energy.  An  Einstein 
oscillator  was  used  at  a  modal  for  the  derivation. 
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24«2«  (Vol  I) 

ASO-TR.S1492,  Vol  I.  REFRACTORY  METALS  STRUC¬ 
TURAL  DEVELOPMENT  PROCRAM:  SolocMoit  and 
Anolyslt  of  Stroctuiol  Coaif  aaiat.  Final  rpt,  Juno  1962, 
85p.  inci  lllua.,  toblat,  2  rafi.  P:  1368  and  7381, 
T;  13719  and  73810.  C;  AF  33(616)-6578,  McDonnall 
Aircraft  Carp.,  Gonaral  Eloctrlc  Co.,’ St.  Louis  66,  Mo. 
C.  W.  Naff,  R.  G.  Frank.  Not  in  OTS.  ASTIA:  AD 
284418,  Coda  AA.  Unclattifisd 

Ths  uniqua  rsquiramantt  of  this  program  hava  affactad 
closa  cooparotion  of  intar-ralatad  groups  involving  struc¬ 
tural  anginaars,  dasignars,  fabrication  spociolists, 
physical  and  procass  mstallurgists,  coating  and  tast 
spscialist.  This  constitutes  a  fruitful  approach  to  lha 
complaxity  of  problams  at  hand  and  providas  a  guida  as 
to  how  such  programs  should  ba  administarad  in  tha 
futura.  An  immodiata  rasult  of  this  typo  of  opprooch  has 
boon  tha  rasolution  of  many  problams  involving  lha  inte¬ 
gration  of  various  technologies  and  is  likely  to  result  in 
a  mors  realistic  and  rational  approach  to  ovor-all  prob¬ 
lems  in  the  futura. 

Distinctive  problem  areas  encountered  in  this  program 
included:  (1)  material  processing,  (2)  joining  and 
(3)  coating.  Many  phases  of  these  problems  hove  bean 
partially  solved  and  tha  sponsoring  ogency  has  initioted 
supplemental  programs  to  investigate  and  solve  other 
phases  of  the  same  problems  and  also,  other  problems. 

2.392a  (Vol  III) 

ASO-TR-61492,  Vol  III.  REFRACTORY  METALS 
STRUCTURAL  DEVELOPMENT  PROGRAM:  Design, 
Fabrication,  and  Tasting  Evaluation.  Final  rpt.  Sept 
1962,  195p.  incI  illus.,  tables.  P:  1368  and  7381, 
T:  136804  and  73810.  C:  AF  33(616)-6578,  McDonnell 
Aircraft  Corp.,  P.O.  Box  516,  St.  Louis  66,  Mo.;  General 
Electric  Co.,  Flight  Propulsion  Lab.  Dept.,  Evandale, 
Ohio.  C.  W,  Neff,  McDonnell  Aircraft;  R.  G.  Frank, 
General  Electric.  Not  in  OTS.  ASTIA:  Code  XX. 

Unclassified 

This  particular  report.  Volume  III,  it  one  of  a  series  of 
five  volumes.  Tha  data  compiled  within  this  volume 
describes  the  processes  involved  to  evaluate  various 
designs  and  fabrication  techniques  prior  to  final  com¬ 
ponent  design  and  fabrication.  The  final  component,  a 
representative  load  carrying  structure  capobte  of  effi¬ 
cient  operation  in  the  temperature  range  of  18CX)°F  to 
25(X)°F,  was  fabricated  from  columbium  F-48  alloy  and 
coated  with  the  LB-2  (Al-Cr-Si)  slurry  coating  for  oxida¬ 
tion  protection, 

2.392a  (Val  IV) 

ASD-TR.61-392,  Vol  IV.  REFRACTORY  METALS 
STRUCTURAL  DEVELOPMENT  PROGRAM:  Structural 
Component  Denign  and  Fabrieotlon.  Final  rpt,  Aug  1962, 
109p.  inci  illus.,  tables.  P:  1368  and  7381,  T:  13719 
and  73810.  C:  AF  33(616)-6578,  McDonnell  Aircraft 


Corp.,  St.  Louis,  Mo.;  General  Electric  Co.,  Evondola, 
Ohio.  C.  W.  Neff,  R.  G.  Frank.  Not  in  OTS.  ASTIA: 
Cede  XX.  Unclassified 

Information  is  given  on  tha  design  and  fabrication  of  a 
represantative  load  carrying  structural  campormnt  capable 
of  affidant  operation  in  tha  tamparatura  range  of  1800 °F 
to  2S00°F,  Tha  final  compenant  (8n-rudder  assembly), 
basically  was  fabricated  from  F-48  columbium  alloy  and 
coated  with  General  Electric  LB-2  (Al-Cr-SI)  slurry 
coating  for  oxidation  protection.  Major  problem  areas 
such  as  material  processing,  joining,  and  protection 
are  discussed. 

2-393 

ASD.TDR42.393.  RESEARCH  ON  LINEAR  OPERA- 
TORS  WITH  APPLICATIONS  TO  SYSTEMS  ANALYSIS. 

Final  rpt,  June  1962,  67p.  inci  illus.,  tables,  11  refs. 
P:  5227,  T:  50932.  C:  AF  33{616)-7994.  The  Univ. 
of  Toxos,  Austin,  Tex.  Ralph  E.  Lane.  In  OTS.  ASTIA: 
AD  278171,  Code  AA.  Unclassified 

In  this  report  a  transformation  which  has  the  following 
properties  is  said  to  be  a  linear  operator:  If  f  is  a  mem¬ 
ber  of  a  certain  class  of  quasi-continuous  functions,  then 
Tf  is  a  function.  Note  that  tha  function  f  need  not  have 
a  derivative,  and  it  need  not  even  be  continuous;  i‘  may 
ba  a  step-function  or  almost  ony  other  kind  of  function 
with  which  one  may  need  to  deal. 

If  f  ■  f)  +  f2,  then  Tf  «  Tf^  +  Tf2;and  k  is  a  number, 
then  T(kf)  ■  k(Tf).  That  is  to  say,  the  tronsformotion  T 
is  linear. 

For  each  number  s,  there  is  a  positive  number  B,  such 
thot  if  M^|f(s-t)|  for  each  number  t  in  a  certain  set,  then 
|Tf(s)|S  MB,;  that  is  to  say,  the  transformation  T  is 
bounded. 

The  present  status  of  research  on  linear  operator  theory 
and  applications  is  surveyed.  The  treatment  is  brief  and 
non-tachnical-published  papers  and  reports  are  refer¬ 
enced  for  details  on  specific  topics.  Technical  emphasis 
is  devoted  to  use  of  linear  operator  equations  for  solving 
problems  about  physical  systems.  Analysis  of  electric 
circuits  is  used  as  a  framework  to  make  the  presentation 
specific.  A  summary  ofthe  required  theory  is  given  along 
with  numerous  examples.  Appendix  A  treats  the  applica¬ 
tion  of  linear  operator  theory  to  the  numerical  approxima¬ 
tion  of  solutions  to  differential  equations. 

2-394 

A$D-TDR-62-394.  ELEVATED  TEMPERATURE  CREEP 
PROPERTIES  OF  17-7  PH  AND  A-286  STAINLESS 
STEEL.  Final  rpt,  July  1962,  40p.  inci  illus.,  tables, 
5  refs.  P:  7381,  T:  738103.  Marvin  Knight.  In  OTS. 
ASTIA:  AO  285471,  Code  AA.  Unclossifiad 

Tha  creep  properties  for  17-7  PH  stainless  steel  were 
investigated  at  room  temperature,  600°,  800°,  and  900°F. 
Tha  same  properties  were  investigated  for  A-286  stain- 
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l«62 

!•*«  «tMl  ot  120G’,  13S0«,  and  1S00»F.  Tha  data  in- 
eludat  ultimata  toniila  ttrongth,  tontiU  yield  ttrongth, 
alongotion,  eraop  daformotion,  and  craap  rupture 
proportiee. 

2-397 

ASD-TDR-62-397.  THERMALLY  ACTIVATED  CERAMIC- 
METAL  CELLS.  Final  rpt,  June  1962,  93p.  inci  illut., 
tablet,  4  reft.  P:  8173,  T:  817302.  C;  AF  33(616)- 
8231,  Wettinghoute  Electric  Corp.,  Lima,  Ohio.  R.  D. 
T^imer  et  oi,  in  OTS.  ASTIA:  AD  284891,  Code  AA. 

Unciottified 

Invettigatlont  were  mode  of  the  energy  convertion  mech- 
onitm  in  thermaliy  activated  ceramic-metal  cellt.  Re- 
teorch  wat  focuted  upon  the  iron  anode,  lithium  boro- 
tilicate  enamel-electrolyte  and  tilver  cathode  cell 
configuration.  The  cell  operation  temperature  range  wat 
450°  to  700°C  with  600°  being  the  mott  tatitfoctory.  The 
tilver  cathode  functioned  at  a  gat  electrode  which  ab- 
torbed  oxygen.  The  enamel’t  ionic  conductivity  in- 
creoted  with  temperature  and  trantferred  0"  from  the 
cothode  to  the  anode.  Electric  power  generation  retulted 
from  the  free  energy  of  anode  oxidation  reaction  which 
can  be  predicted  by  the  Nerntt  equation.  ChemiCol 
analytet  of  ditcharged  cellt  indicated  lithium  migrated 
in  the  electrolyte  to  the  cell  cathode.  Rechorging  of 
cellt  wot  not  tuccettful  due  to  the  iron  oxide  ttobility; 
however,  onomalout  charge  ttoroge  wat  noted  at  450°C. 
Cellt  made  of  more  reactive  onode  materialt  were 
ttudied.  An  alloy  of  Li,  Mn,  Al,  ond  Si  gave  opproxi- 
mately  twice  the  power  dentity  of  the  iron  anode  cell. 

2-398 

A$D-TOR.62498.  FERROELECTRIC  ENERGY  CON¬ 
VERSION.  Final  rpt,  June  1962,  49p.  incI  illut.,  tablet, 
28  reft.  P:  8173,  T:  817302-7.  C:  AF  33  (616)-7940, 
ITT  Federal  Lab.,  Nutley,  N.J.  S.  R.  Hoh,  F.  E.  Pirigyi. 
In  OTS.  ASTIA;  AD  282414,  Code  AA.  Unciottified 

A  ttudy  wat  conducted  to  explore  the  utefulnett  of  ferro¬ 
electric  energy  convertion  for  flight  vehicle  power  tup- 
pliet.  The  development  of  barium  titonale-bated  mate¬ 
rialt  wot  encouraging  and  fruitful.  Ceramic  theett  with 
very  high  valuet  of  polarization,  permittivity,  and  intulo- 
tion  retittonee  were  prepared,  A  new  approach  for  intro¬ 
ducing  low  valency  aniont  tuch  at  fluorine  timultane- 
outly  with  high  valency  eationt  tuch  at  uranium  proved 
tuccettful  and  practical.  The  convertion  efficiency 
doet  not  exceed  \%  with  BaTi03-bated  compotitiont, 
but  good  tpecific  outputt  con  be  calculated  for  very  thin 
ferroelectric  filmt. 

2-399 

ASD-TOR-62499.  STRESS  WAVE  PROPAGATION  AND 
SPALLATION  IN  UNIAXIAL  STRAIN.  Final  rpt.  Sept 
1962,  125p.  inci  illut.,  tablet,  41  reft.  P:  6906,  T; 
690601.  C;  AF  33(616)-6373,  Mottochutent  Intt.  of 


Technology,  Cambridge,  Matt.  W.  Herrmann,  et  al.  In 
OTS.  ASTIA:  Code  XX.  Unciottified 

A  ditcuttion  of  the  analytical  methodt  of  predicting  uni¬ 
axial  ttrett  wave  propagation  and  tpall  at  a  retult  of 
uniformly  dittributed  intente  impultive  loading  it  given. 
For  the  materialt  for  which  data  currently  exittt,  no 
ttrain-rate  effeett  are  obterved  on  yield  (i.e.,  two  alumi¬ 
num  alloyt)  and  the  ttrain-rate  effect  on  the  fracture 
threthold  it  found  to  be  tmoil  (copper).  For  tuch  mate¬ 
rialt  a  detoiled  analytical  treatment  it  pottible,  once 
the  conttantt  attociated  with  the  conttitutive  equation 
and  fracture  criterion  are  evoluated.  The  plate  impact 
experiment  provider  a  convenient  meant  of  evaluating 
there  conttontt.  Contiderationt  entering  into  the  inter¬ 
pretation  of  the  plate  impact  experiment  and  a  detailed 
analytit  of  the  effect  of  air  between  the  impacting  plater, 
are  given. 

2-400 

ASD-TDR-62-400.  ABLATIVE  ELASTOMERIC  INSULA- 
TION  MATERIALS.  Final  rpt,  Aug  1962,  29p.  inci  illut., 
tablet,  3  reft.  P:  7340,  T;  734005.  Roger  E.  Headrick. 
Not  in  OTS.  ASTIA;  Code  XX.  Unciottified 

Thit  it  a  report  of  o  preliminary  invettigation  of  repre- 
tentative  vulconizotet  of  neoriy  oil  typer  of  elattomeric 
polymert  at  oblotive  intulotiontfrom  oxy-acetylene  torch 
and  the  arc-platma  jet  evoluotiont.  In  there  evaluationt 
acrylonitrile/butadiene  copolymer  (NBR)  bated  com- 
poundt,  which  are  now  the  mott  widely  uted  in  intula- 
tion  compoundt,  were  rated  only  fair  among  the  mote- 
rialt  invertigated.  The  tiliconet,  the  polytulfidet,  ond 
vinyi  pyridine/acrylonitrile  vulconizotet  exhibited  appre- 
ciabiy  higher  thermal  protection  than  did  NBR  vuicani- 
zatei.  Alto  reported  are  the  retuitt  of  a  literature  tur- 
vey  and  a  detailed  ditcuttion  of  the  evaluation  proce- 
duret  ond  equipment. 

2-401 

ASD-TDR-62401.  BIAXIAL  STRESS  AND  STRAIN 
DATA  ON  HIGH  STRENGTH  ALLOYS  FOR  DESIGN  OF 
PRESSURIZED  COMPONENTS.  Final  rpt,  July  1962, 
191p.  inci  illut.,  tablet,  12  reft.  P;  7381,  T;  738103. 
C;  AF  33(616)-7720,  Chance  Vought  Corp.,  Dallai,  Tex. 
E.  L.  Terry,  S.  W.  McClaren.  In  OTS.  ASTIA;  AD 
283348,  Code  AA.  Unciottified 

A  crott  thaped  tpecimen  wat  developed  for  generating 
complete  biaxial  ttrett-ttrain  curvet  under  1:1  and  2;1 
biaxial  tention  ttrett  ratio  loading.  Tettt  on  teveral 
materialt  have  thown  thot  the  tpecimen  hat  good 
reliability. 

The  influence  of  ttrength  level  on  the  behavior  of  the 
SCrMoV  tteel  under  biaxial  loading  wat  invertigated. 
There  tettt  thowed  that  by  lowering  the  uniaxial  ttrength 
level  from  280  to  260  kti,  the  thattering  type  failure 
obterved  at  the  280  kti  level  ceated  to  exitt.  However, 


2-AERONAUTICAL  SYSTEMS  DIVISION 


Fourth  Quortor 


Iho  biaxial  fallurt  itroint  didnal  IneroaM  at  (ho  tirangth 
lovol  wat  doatatod. 

Good  oorrolalion  wat  obtaintd  botwoon  iho  fallurt 
tiratttt  from  tho  prttturt  vttitit  ortd  iho  biaxial 
tpteimtnt. 

Tho  data  it  prttonttd  in  a  form  which  eon  bo  uttd 
diroctly  In  tho  dotlyi  of  biaxially  loadtd  compononti. 
Tho  tott  matorlalt  art  ronlcod  according  to  tho  officitncy 
poramotort  ‘biaxially  ductility  rating/  ‘rotittonct  to 
crack-likt  flawt/  and  ‘biaxial  ilrongth  woi^t/ 

2-404 

ASD-TOR42-404.  TRACK  TESTS  OF  CANOPY  ESCAPE 
CAPSULE.  Aug  1962,  86p.  inci  illut.,  tablet,  5  rtfi. 
P:  1362,  T:  136203.  T.  P.  Lubintki.  In  OTS.  ASTIA: 
AD  287281,  Codt  AA.  Unclattifiod! 

Thit  report  pretentt  the  retulti  of  all  of  the  track  teits 
for  the  Air  Force  Canopy  Etcape  Coptule.  The  purpotet 
of  thete  tettt  were  to  evaluate  the  ejection  and  recovery 
of  the  captule  and  to  obtain  aerodynamic,  ttructurol, 
component  functioning,  and  phytiological  information, 
Oetcriptiont  of  the  coptule  model,  test  equipment,  and 
text  procedure  art  included  in  the  report. 

Featibility  of  the  canopy-type  captule  method  of  etcape 
wat  not  fully  demonttrated  becoute  the  track  tettt  were 
tenninated  prior  to  completing  the  detign  range  of  text 
velocitiet  and  becoute  the  text  retuitt  indicated  a  need 
for  an  evaluation  of  the  xtability  and  impact  problemt  of 
the  captule  for  thete  velocitiet. 

The  tettt  thowedthat  unguided  teparation  of  the  captule 
was  tuccettful,  that  proper  functioning  of  the  recovery 
system  wat  demonstrated  for  the  ISO-knot  run,  and  that 
low-level  ejection  capobility  of  the  etcape  capsule  was 
indicated. 

2-406 

ASD.TDR.62-406.  STRENGTH  PROPERTIES  OF  RE¬ 
INFORCED  PLASTIC  LAMINATES  AT  ELEVATED 
TEMPERATURES.  (Silicene-Atbetlet,  R/M  Pyretex 
Felt  45-RPD).  Finol  rpt.  Sept  1962,  39p.  incI  illut., 
tablet,  6  reft.  P:  7381,  T;  738103.  C:  AF  33(616)- 
61-06,  Forest  Products  Lob.,  Forest  Service,  U.S.  Dept, 
of  Agr.,  Madison,  Wit.  K.H.  Boiler.  Not  in  OTS.  ASTIA: 
Code  XX.  Unclassified 

This  report  on  o  reinforced  plastic  lominote  (silicone- 
asbestos  laminate  made  of  R/M  Felt  Style  4S-RPD)  is 
the  sixth  of  several  reports  that  present  strength  and 
elastic  properties  at  elevated  temperatures.  Properties 
of  this  silicone-asbestos  laminate  were  evaluated  in 
flexure,  tension,  compression,  interlaminar  shear,  and 
bearing  parallel  to  the  machine  direction  of  the  felt.  In 
general  the  strength  retention  with  increasing  severity  of 
exposure  it  high.  Strength  drops  with  the  first  absorption 
of  heat,  but  at  constant  temperatures  of  300°  to  700°  F, 
the  exposed  moterial  hardens  and  hot  a  tendency  to 


either  maintain  constant  strength  or  even  increase  In 
strength.  Continued  increasing  temperatures  above 
700°F  cause  deaeases  in  strength  but  never  a  complete 
less  within  the  limits  evaluated.  From  the  curves  and 
data  presented,  the  effects  of  temperatures  between  80° 
and  1,000°F  and  exposure  periods  between  0.05  and 
1,(X)0  hours  on  individual  strength  properties  may  be 
judged  and  interpreted  separately. 


2-413 

ASD-TDR.62413.  PERFORMANCE  EVALUATION  OF 
PARACHUTE  CANOPIES  WITH  VARIOUS  CLOTH  PER¬ 
MEABILITIES.  June  1962,  65p.  inci  illus.,  tables,  4 
refs.  P:  6065,  T:  6065-03.  R.  J.  Grots,  C.  V.  Eck- 
strom.  Not  in  OTS.  ASTIA;  AD  284395,  Code  AA. 

Unclassified 

Parachute  drops  from  aircraft  and  a  whirl  tower  were 
conducted  on  parachute  canopies  that  had  been  stored 
for  12  years  to  determine  the  effects  of  age  upon  cloth 
permeability  and  opening  characteristics  of  the  canopies. 
These  flat-circular  canopies  were  24  feet  in  diameter 
and  made  of  1.6-ounce  nylon  cloth.  They  had  permeabili¬ 
ties  ranging  between  SO  to  270  cubic  feet  of  air  per 
square  foot  of  cloth  per  minute.  The  canopies,  originally 
fabricated  in  1947,  were  subjected  to  ‘captive‘  whirl- 
tower  testing  at  that  time.  After  the  12-yeor  storage, 
both  cloth  permeability  and  deployment  of  canopy  tests 
were  conducted  to  compare  results  with  those  obtolned 
from  1947  tests  of  these  some  canopies.  In  addition, 
twitted  suspension-line  tests  were  conducted  to  validate 
oil  tests  under  actual  operational  conditions.  The  results 
of  tests  conducted  confirm  the  relationship  between  cloth 
permeability  and  opening  force  and  time.  No  essential 
chonges  in  opening  chorocteri sties  or  cloth  permeability 
were  indicated  after  o  12-year  aging  period. 


2-417 

ASD-TDR-62.417.  FEASIBILITY  INVESTIGATION  AND 
DEVELOPMENT  OF  2000°C  RESISTANCE  TEMPERA¬ 
TURE  SENSOR.  Final  rpt,  July  1962,  57p.  inci  illus., 
tables,  10  refs.  P;  8224,  T:  822401.  C:  AF  33(616)- 
8263,  Advanced  Technology  Lab.,  Div.  of  American- 
Standard,  Mountain  View,  Calif.  J,  T.  Chambers.  ATL- 
D-757.  Not  in  OTS.  ASTIA:  AD  282358,  Code  AA. 

Unclassified 

A  program  was  undertaken  to  detennine  the  practical 
feasibility  of  developing  a  resistance  thermometer,  com¬ 
posed  of  an  iridium  resistance  element  mounted  in 
yttrium  oxide,  for  measuring  temperatures  in  solids  in  the 
range  500  to  2000°C  in  on  oxidizing  environment,  A  sen¬ 
sor  design  was  evolved  that  embodies  a  flat  grid  of  10 
inches  of  3-mil  iridium  wire  with  10-mil  iridium  leads. 
This  sensing  element  Is  cast  in  yttrium  oxide  under 
pressure,  and  the  sensor  is  consolidated  by  high- 
temperature  sintering. 
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Th*  ratittonca-tainparatura  curve  of  unoncapsulatod 
iridium  wire  wot  •stoblishodoxporimontally  oso  standard 
of  comparison  for  tho  sensors,  sines  this  informotion  is 
not  available  in  the  literature.  A  rapid  decrease  in  the 
apparent  resistance  of  the  wir'  above  1600°C  wos  noted; 
diis  was  attributed  to  shuntiny  through  impure  oxides  in 
the  eolibroting  installation.  Calibration  of  model  sensors 
was  carried  to  2010°C,  but  electricol  shunting  again 
placed  the  upper  valid  limit  of  the  results  at  1400°C. 
The  accuracy  of  the  sensor  calibrations  wos  within 
±]%  in  the  range  500  to  IdOO^C,  ond  within  ±})^%  in  the 
range  300  to  1400°C 

It  is  concluded  that  o  resistance  thsnnometer  of  iridium 
mounted  in  yttrio  is  feosible  to  at  least  I400°C.  It  is 
probable  that  the  range  con  be  extended  to  2000°C  by 
improving  controls  on  the  purity  of  the  oxides  used  with 
the  iridium  wire.  Recommendations  are  mode  for  con¬ 
tinued  development  ond  testing. 

2-418 

A$D-TDR-62-418.  HIGH  TEMPERATURE  COMPOSITE 
STRUCTURE.  Final  rpt,  Sept  1962,  253p.  inci  illus., 
tables,  22  refs.  P;  1368,  T:  136804.  C:  AF  33(616)- 
7497,  Martin  Co.,  Baltimore,  Md.  R.  M,  Davis, 
C.  Milewski.  RR-30.  Not  in  OTS.  ASTIA:  Code  XX. 

Unclassified 

Two  re-entry  heat  shield  systems  intended  for  efficient 
operation  with  surface  temperatures  in  the  range  of  3000° 
to  4000°F  when  adopted  to  spherical  nose  cop  shapes 
were  designed,  developed,  fabricated,  tested,  and  evalu¬ 
ated.  The  heat  shields  were  of  the  rodiativs  type, 
utilising  o  foamed  aluminum  oxide  material  in  the  struc¬ 
tural  insulation  design  concept.  Dense  focings  and 
resin  impregnation  wore  used  to  alter  the  basic  foam, 
with  the  latter  proving  to  be  the  better  modification,  os 
shown  by  simulated  re-entry  tests  in  o  large  hot  gas 
facility.  Effects  of  various  combinations  of  plosmo  jet 
enthalpy  and  heating  rates  on  resin-impregnated  ceramic 
foams  were  compared.  These  more  closely  simulated  re¬ 
entry  conditions  for  ablotive  (and  semi -ablative)  type 
materials. 

2-419 

A$D-TDR-62-419.  RESEARCH  ON  DYNAMIC  SELF¬ 
ORGANIZING  PATTERN  RECOGNITION  MODEL.  Final 
rpt,  June  1962,  57p.  incI  illus.,  tables,  8  refs.  P:  4160, 
T:  4160-01.  C:  AF  33(616)-W7,  Lob.  for  Electronics, 
Inc.,  Boston,  Moss.  R.R.  Evans.  SRN:  TP-291.  Notin 
OTS.  ASTIA;  Code  NC.  Unclassified 

This  report  presents  the  results  of  on  investigation  into 
the  properties  of  a  dynamic  pattern-recognition  system 
involving  o  Scanner  whose  operation  was  suggested  by 
some  of  the  properties  of  the  human  eye.  The  output 
from  the  Scanner  is  a  sequence  of  the  primitive  percepts 
into  which  the  pattern  may  be  decomposed,  and  the  se¬ 
quence  itself  constitutes  a  sample  function  of  o  Maikov 


process  which  is  unique  for  each  pattern  class.  Various 
decision  processes  are  suggested  for  identifying  the 
process,  and,  hence,  the  pattern.  Neural  analog  networks 
are  used  to  identify  the  primitive  percepts.  A  learning 
procedure  is  presented  for  identifying  patterns  for  which 
a  list  of  attributes  has  been  measured. 

2-421 

A$D-TDR-62.421.  EVALUATION  OF  COA  i  ING  SYS¬ 
TEMS  FOR  HIGH  STRENGTH,  LOW  ALLOY  STEEL 
EXTERIOR  MISSILE  AND  ROCKET  CASINGS.  Final 
rpt,  Moy  1962,  67p.  inci  illus.,  tables.  P:  7381,  T: 
738101.  C:  AF  33(616)-7739,  Armour  Research  Founda¬ 
tion,  Oiicago,  III.  H.  R.  Nelson,  K.  E.  Hofer.  In  OTS. 
ASTIA;  AD  287873,  Code  AA.  Unclassified 

Existing  organic  coating  systems  were  evaluated  by 
exposing  coated  specimens  to  environments  to  which 
missile  and  rocket  casings  may  be  exposed  during  fabri¬ 
cation,  storage,  shipment,  and  readiness.  SAE  4340 
steel  was  the  substrote  material.  The  protection  af¬ 
forded  the  substrate  was  evaluated  by  direct  tests  of 
the  coatings  or  by  the  change  in  the  performance  of  the 
coating  or  substrate  following  exposure  to  various  ad¬ 
verse  environments. 

Sixteen  systems  were  studied.  Tension,  fatigue,  em¬ 
brittlement,  abrasion,  adhesion,  flexibility,  stress- 
corrosion,  thennal  change  and  humidity,  accelerated 
weathering  and  salt  sprsy  corrosion  were  the  tests  made. 

2-425 

A$D-TDR.62-425.  SOME  RESULTS  OF  EXPERIMENTAL 
INVESTIGATIONS  OF  THE  SURFACE  PRESSURE 
FIELD  DUE  TO  A  TURBULENT  BOUNDARY  LAYER. 
Progress  rpt,  Aug  1962,  56p.incl  illus., 8  refs.  P;  1370, 
T;  137005.  C;  AF  61(052)-358,  Uni v.  of  Southampton, 
Dept,  of  Aeronautics  ond  Astronautics,  Hampshire,  Eng. 
M.  K.  Bull,  J.L.  Willis.  Tech  Note  No.  1.  Not  in  OTS. 
ASTIA;  AD  284433,  Code  AA.  Unclassified 

Experimental  results  for  the  space-time  correlations  of 
flucKiating  pressure  field  of  turbulent  boundary  layer  are 
given,  and  empirical  rspressntatian  of  the  pressure  field 
suitable  for  structural  response  calculations  is  put  for¬ 
ward.  Voriation  with  Mach  number  of  nns  pressure  as 
function  of  skin  friction  is  given  for  Mach  numbers  up  to 
about  1.6.  Probobility  distribution  of  the  pressure  fluc¬ 
tuations  at  a  fixed  point  in  the  field  is  found  to  approxi¬ 
mate  closely  to  Gaussian.  Acoustic  power  output  from  a 
boundary  layer  on  a  larger  boundary  surface  is  obtained 
as  roughly  2.10'^  p„  U.  ^S/a„3.  Spectre  of  bound¬ 
ary  layer  noise  in  two  jot  aircraft  are  presented  and 
compared  with  the  spectrum  of  boundary  loyer  excitation. 

2-426a 

ASO-TR.61-426.  STUDY  OF  PRESSURE  PACKING 
TECHNIQUES  FOR  PARACHUTES.  Final  rpt,  June  1962, 
47p.  inci  Illus.,  table.  P;  8151,  T;  60151.  C;  AF 
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33(600)-39643,  Spaeo  Roeovory  Syttom*,  Inc.,  El  Sogundo, 
CalK.  SRS-6I0.  Not  In  OTS.  ASHA:  AD  282341, 
Cod#  AA.  Unclottiliod 

This  report  lutmnariiot  the  rotulto  of  o  parachute  pres¬ 
sure  packing  investigation  designed  to  find  optimum 
parachute  volume  reduction  techniques.  Included  ore  a 
description  of  the  test  equipment  and  a  discussion  of  the 
influence  of  parachute  types,  time  rate  of  pressure  appli¬ 
cation  and  container  shapes  on  the  pock  density.  The 
results  are  presented  in  graph  form. 

The  study  revealed  that  pressure  packing  using  o  me¬ 
chanical  press  con  reduce  the  volume  of  a  good  hand- 
packed  parachute  by  approximately  fifty  percent  under 
application  of  about  100  PSIG  of  pressure.  This  results 
in  a  pock  density  of  45  pounds  per  cubic  foot.  The  ob¬ 
tained  pack  densities  are  Independent  of  parachute  type 
and  time  rate  of  pressure  application. 

2.427a 

ASO.TR.61.427.  LITHIUM  HYDRIDE  AS  A  THERMAL 
ENERGY  STORAGE  MATERIAL.  May  1962,  94p.  inci 
illus.,  4  refs.  P:  3145,  T:  314507.  Editors;  F.  L. 
Woods,  1  stA.t.,  USAF,  0.  K.  Houck,  M,  P.  Wonnemocher. 
Not  in  OTS.  ASTIA:  AD  284185,  Code  AA. 

Unclassified 

Since  problems  were  being  encountered  with  lithium 
hydride  os  a  thermal  steroge  material,  o  conference  wos 
held  at  ASD  to  gain  an  insight  os  to  the  knowledge 
possessed  by  vorious  companies  that  were  engaged  in 
work  with  lithium  hydride.  Seven  firms  gave  presenta¬ 
tions  on  their  experiences  in  the  manufacture  of  lithium 
hydride,  fabrication  of  containment  devices,  and  various 
tests  on  lithium  hydride  to  detemiine  its  feasibility  as  a 
thermal  energy  storage  material.  After  the  presentations, 
a  panel  discussion  and  a  question  and  answer  period 
were  held.  This  discussion  included  the  following  topics: 
lithium  hydride  corrosion  phenomena,  hydrogen  generation, 
thermodynamic  properties  of  lithium  hydride,  and  general 
information  on  handling  and  filling  techniques.  Informa¬ 
tion  presented  by  the  manufacturers  and  a  coverage  of 
the  ponel  discussion  are  included  in  this  report. 

2-429 

ASD-TDR.62.429.  EFFECTS  OF  AQUEOUS  SOLU¬ 
TIONS  ON  LATENT  IMAGES.  Finol  rpt,  Aug  1962,  8p. 
incI  illus.,  tables.  P:  6237,  T;  623701.  A.  C.  Zonors. 
Not  in  OTS.  ASTIA;  AD  286023,  Code  AA.  Unclossified 

Aerial  photographic  films  of  various  exposure  indexes 
were  subjected  to  immersion  In  different  aqueous  solu¬ 
tions  ond  distilled  woter  before  processing.  Degradation 
to  phologrophid’  choraeteri sti cs  were:  (1)  increase  in 
chemical  fog  (density),  (2)  less  >n  sensitivity  and  con¬ 
trast  (gamma),  and  (3)  mottling,  staining,  and  peeling  of 
the  emulsion.  Lew-speed  oerial  films  with  exposure 
index  values  of  1.6  to  6  were  mere  sl^iificontly  affected 


by  the  immersion  than  medium-speed  films  with  exposure 
index  values  of  20  to  80. 

2432 

ASD.TDR42-432.  INVESTIGATION  OF  DIFFUSION 
BARRIERS  FOR  REFRACTORY  METALS.  Final  rpt, 
July  1962,  87p.  inci  illus.,  tables,  30  refs.  P:  7312, 
T:  731201.  C:  AF  33(616)-6354,  MenLobs,  Inc.,  Cam¬ 
bridge,  Mass.  E.  M.  Passmore,  J.  E.  Boyd,  B.  S.  Lament. 
In  OTS.  ASTIA:  AD  285569,  Code  AA.  Unclassified 

Thirty-three  base  barrier  combinations  involving  the  four 
refractory  metals  W,  Mo,  Ta,  and  Cb  and  12  potential 
borrier  metals  having  melting  points  over  1700°C  were 
evaluated  for  relotive  interdiffusion  behavior  at  1700°  C 
ond  1800°C.  The  relotive  extent  of  interdiffusion  de¬ 
creases  with  increasing  base-barrier  solidus  temperature, 
although  wide  variation.i  occur  for  melting  points  up  to 
2100°C.  Interdiffusion  in  the  Mo-Cr  combination  was 
found  to  be  substantially  reduced  by  the  presence  of  a 
Re  barrier. 

Re,  Ru,  ond  Ir  barriers  appear  optimum  for  W  base  metol; 
W,  Re,  Ru,  and  ir  appear  optimum  for  To;  ond  W,  Re,  Os, 
and  Zr  appear  optimum  for  Cb. 

The  thickness  (X)  of  the  totol  interdiffusion  zone  os 
weli  as  of  the  intermediate  phase  layers  in  the  W-Re, 
Mo-Re,  To-Re,  and  Cb-Re  combinations  was  found  to 
increase  with  time  (t)  in  accordance  with  the  relation¬ 
ship  X"  •  kt,  with  values  of  n  in  the  range  1.4  to  4.9. 

2435 

A$D.TDR42435.  INVESTIGATION  OF  POLYBENZIMI¬ 
DAZOLE  FIBERS  AT  HIGH  TEMPERATURE.  Final 
rpt,  July  1962,  17p.  inci  illus.,  tables.  P:  7320,  T: 
732001.  Frederic  S.  Dawn,  Jack  H.  Ross.  Not  in  OTS. 
ASTIA:  Code  XX.  Unclassified 

An  investigation  was  conducted  on  the  behavior  of  fibers 
spun  from  polybenzimidazole  (PBI)  during  and  after 
exposure  to  high  temperatures  and  gamma  radiation  en¬ 
vironment.  The  yorn  has  on  initial  tenacity  of  4.1  grams 
per  denier  aid  6.8  percent  rupture  elongation,  and  at 
600°F  (with  a  15  minute  exposure  time)  has  a  tenacity  of 
2.6  grams  per  denier  and  9.2  percent  rupture  elongation. 
As  o  comparison,  the  tenacity  of  HT-1  dropped  from  5.92 
to  2.51  grams  per  denier  for  the  same  temperatures 
(except  exposure  time  was  5  minutes).  (1)  The  PBI  yam 
was  found  to  be  structurally  intact  after  exposure  to 
977°F  for  5-10  minutes.  (Future  ivork  will  include 
determination  of  strength  properties  at  this  temperature). 
The  strength  of  the  PBI  fiber  was  approximately  10  per¬ 
cent  less  than  that  of  HT-1  after  gamma  radiation  ex¬ 
posure  to  1.4  X  10*  ergs  gm*1  carbon  hr~1  total  dosage. 
These  results  indicate  that  fibers  of  this  polymer  are 
definite  candidates  for  utilization  in  expandable  struc¬ 
tures  and  decelerators  where  temperatures  of  600°  to 
900°F  are  anticipated. 


42 


1962 


2-AERONAUTICAL  SYSTEMS  DIVISION 


2-439 

A$D-TDR.62.439.  APPLICABILITY  AND  EFFICIENCY 
OF  ANCLE  RETURN  ARRAYS  (VAN  ATTA  ARRAYS) 
IN  PASSIVE  COMMUNICATION  SATELLITES.  Jun* 

1962,  18p.  Inel  lllut.,  3  raft,  P:  698-G.  Y.  E.  Stohlar. 
Not  In  OTS.  ASTIA:  AD  284396,  Code  AA.  Uncloitified 

This  report  treats  the  faotibility  of  automatic  angle 
return  arrays  (Van  Atta  array^  at  alemtntt  of  a  passive 
communication  satellite. 

Although  the  reflection  from  o  Von  Atta  array  theoreti¬ 
cally  does  not  appear  to  depend  on  angle  of  incidence, 
the  requirements  of  a  passive  communication  satellite 
tavaraly  limit  the  applicability  of  such  arrays  and  practi¬ 
cally  annihilate  the  angle  independence.  Particularly 
degrading  requirements  are:  the  naadfor  three-dimensional 
symmetry  of  the  reflection,  the  independence  from  the 
plane  of  polarization,  and  a  wide  frequency  range. 

Practical  tests  show  that  Von  Atto  arrays  at  short  wave¬ 
lengths  are  not  os  independent  of  angle  as  theoretically 
assumed.  Finally  the  overall  gain  of  a  spherical  orronge- 
mant  of  Van  Atta  arrays  is  estimated,  and  the  directivity 
may  be  improved  by  approximately  10  decibels.  This 
improvement  appears  rather  insignificant  if  compared 
with  the  7-deeibal  goin  of  on  extremely  simple  wire-grid 
sphere, 

2-442 

ASO-TOR-62-442.  EFFECT  OF  SHOCK-INDUCED  HIGH 
DYNAMIC  PRESSURES  ON  IRON-BASE  ALLOYS.  Final 
rpt,  Aug  1962,  86p.  inci  illus.,  tables,  3  refs.  P:  7351, 
T;  735103.  C:  AF  33(616).8190,  Pratt  and  Whitney  Air¬ 
craft  Div.,  E,  Hartford,  Conn.  S.  M.  Silverman,  Loren 
Godfrey,  et  ol.  SRN:  PWA-2050.  In  OTS.  ASTIA:  AD 
287473,  Code  AA.  Unclassified 

The  object  of  this  program  was  to  investigate  the  effect 
of  high  dynamic  pressures  generoted  by  strong  shock 
waves  on  the  metallurgical  properties  of  selected  iron 
based  alloys.  This  investigation  included  o  study  of  the 
affects  of  shock  wove  duration,  repeated  shocks  on  a 
single  test  specimen,  increosing  shock  wove  intensity, 
and  post  shock  treatment  on  the  yield  and  tensile 
strengths  of  H-11  tool  steel  and  25  percent  nickel  steel. 
As  a  result  of  explosive  shock  hardening,  H-11  steal  in¬ 
creased  in  yield  strength  from  235  ksi  in  the  pre-shocked 
condition  to  340  psi  in  the  os-shocked  (360  kilobars) 
condition,  while  the  25  percent  nickel  steel  showed  yield 
strength  increases  fram  235  ksi  in  the  oustenitized-plus- 
ogad  condition  to  255  psi  in  the  shockad-plus-aged  condi¬ 
tion.  These  increases  in  yield  strength  were  brought 
about  without  any  significant  macrosoopic  plastic 
deformation. 


incI  illus.,  tables,  121  refs.  P:  7340,  T:  734007, 
C:  AF  33(u16)-7276,  Americon  Machine  and  FoundryCo., 
Alexandria,  Vo.  E.  A.  Schatz,  L.  C.  McCondlass.  Not 
in  OTS.  ASTIA;  Coda  XX.  Unclassified 

Eight  transparent  protective  coatings  for  gold  ware 
evaluated  with  respect  to  their  ability  to  withstand 
temperatures  of  1000°C  and  not  to  significantly  increase 
the  low  total  omittance  of  the  substrate.  Thin  coatings, 
of  the  order  of  lOOmp,  of  vacuum  evaporated  SiO,  AlgOg, 
and  WO3  were  found  to  be  highly  satisfactory.  Samples 
with  a  protective  topcoat  over  gold  which  in  turn  was 
applied  over  a  diffusion  barrier  coating  of  CaOg,  ware 
able  to  maintain  a  total  normal  omittance  of  less  than 0.1 
for  up  to  twenty  hours  at  1000°C  in  air,  A  second  aspect 
of  the  work  was  the  study  of  the  spectral  normal  omit¬ 
tance  in  the  1-15p  wavelength  range  at1000°C  of  sintered 
binary  mixtures  of  pure  compounds  to  correlate  the 
spectral  omittance  of  o  mixture  with  the  crystai  structure 
of  the  sample  and  the  spectral  amittonca  of  the  pure 
components.  Such  a  correlation  would  allow  the  prepara¬ 
tion  of  coatings  with  ony  desired  omittance  character¬ 
istics.  Forty-seven  sintered  samples  ware  measured  in¬ 
cluding  various  mixtures  of  YjOg-CrgOg,  AlgOg-CrgOg, 
MoSig-CrgOg,  Al203-Si02,  ond  AljGs-NiO.  No  signifi¬ 
cant  correlation  was  found  between  the  crystal  structure 
and  the  spectral  omittance.  In  most  coses,  the  spectrol 
emittonce  at  ony  wavelength  for  the  binary  mixtures  was 
between  the  values  for  the  spectral  omittance  of  the  pure 
components.  In  some  coses,  however,  the  spectral  amit- 
tonca  ot  0  given  wavelength  was  higher  or  lower  than  for 
either  of  the  pure  components. 

2-445 

A$D-TDR-62-445.  THE  MECHANICAL  DESIGN  OF  A 
HIGH  TEMPERATURE  MACH  NUMBER  4  AXISYM- 
METRIC  WIND  TUNNEL  NOZZLE.  Final  rpt,  June  1962, 
23p.  inci  illus.,  tables,  10  refs.  P;  1426,  T;  1426-01. 
Jamas  T.  Von  Kuren,  Ist/Lt.,  USAF.  Not  in  OTS. 
ASTIA:  AD  284166,  Code  AA.  Unclassified 

The  mechonicol  and  thermal  design  of  a  high  temperature 
axisymmetric  Mach  number  4  nozzle  is  presented  in 
detoil. 

This  nozzle  is  used  in  the  ASD  High  Temperature  Gas- 
dynamics  Facility.  The  heat  source  for  this  facility  is  a 
zirconia,  pebble-bed,  storage  heater.  The  thermal  and 
mechanical  stresses  in  a  nozzle  wall  are  analyzed  to 
achieve  an  optimum  structure  at  the  desi^i  air  flow  con¬ 
ditions  of  600  psi  a  and  4000°F  stagnation  temperature. 
Metallurgical  and  thermal  properties  are  considered  in  the 
selection  of  the  nozzle  wall  material.  Coolant  selection 
and  coolant  channel  design  are  given.  Criteria  ore 
presented  for  selecting  other  components  in  the  nozzle 
assembly  including  a  heat-sink  back-up  block. 


2-443 

A$D-TDR-62-443.  RESEARCH  FOR  LOW  AND  HIGH 
EMITTANCE  COATINGS.  Final  rpt,  May  1962,  92p. 
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ASD-TDR-62-446.  DEVELOPMENT  OF  A  MAGNETRON- 
TYPE  CONTINUOUS-WAVE  BACKWARD-WAVE  OSQL- 
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LATOR.  Final  rpt,  Sopt  1962,  S3p.  inci  toblo*,  illut., 
25  rofs.  P:  4156,  T;  415603.  C;  AF  33(600)-36806, 
Sylvonio  Eloctrie  Products,  Inc.,  Microwovo  Oovieo  Div., 
500  Evolyn  Ave.,  Mountain  Vltw,  Calif.  R.  R.  M.oatt. 
BPSN  8(8-4136)-41533.  Not  in  OTS.  ASTIA:  Codo  XX. 

Unelottifiod 

Dovolopinant  of  o  bockword-wavo  mognotron  (3WM)  oscil¬ 
lator  voltogo  tunoblo  ovor  tho  10.8-  to  15.0-Gc  froquoncy 
rang#  with  o  CW  powor  output  of  125  watts  is  doscribod. 
The  basic  oloctricol  design  poromotors  of  tho  mognotron 
wore  scaled  in  part  from  tho  X-bond  Typo  7095  DWM. 
Tho  major  effort  of  tho  project  was  directed  toward  funda¬ 
mental  design  improvements  consistent  with  the  higher 
frequency  range.  Six  tubes  meeting  or  closely  opprooch- 
ing  most  of  the  objective  specifications  for  electrical 
performance  were  completed.  Significant  improvements 
over  earlier,  lower-frequency  BWM's  include:  (a)a  ceramic 
mount  for  the  electron  gun  which  is  hij^ly  stable  under 
temperature  changes  and  mechanical  vibration,  (b)  a 
single-ridge  stepped  output  transducer  with  the  desired 
bandwidth  and  mechanical  characteristics,  and(c)  aheater 
embedded  in  the  cathode  to  minimize  problems  of  heater 
burnout  and  sagging. 

2-450 

ASO-TDR42-450.  SILVER  0XIDE-CADMIW4  BATTERY 
PROGRAM.  Final  rpt,  Aug  1962,  99p.  incI  illus.,  tables. 
P:  8173,  T:  817304.  C:  AF  33(600)-42988,  Power 
Sources  Div.,  Telecomputing  Corp.,  Denver,  Colo. 
John  W.  Rhyne.  Not  in  OTS.  ASTIA:  AD%7224,  Code 
AA.  Unclassified 

The  problems  associated  with  the  design  and  develop¬ 
ment  of  a  sealed  silver  oxide-cadmium  secondary  cell  for 
oerospoce  applications  have  been  investigated.  These 
preblems  were  considered  to  be  primarily  the  development 
of  high  capacity  electrodes  that  would  be  efficient  over 
long  cycle  life,  the  problem  of  gas  generation  ond  re¬ 
combination  of  evolved  gases,  the  solubility  and  subse¬ 
quent  migration  of  silver  within  the  cell,  and  the  prob¬ 
lems  associated  with  mointaining  the  seal  of  the  cells 
and  battery  under  the  specifled  conditions.  A  study  was 
conducted  on  the  effect  of  various  organic  agents  of  the 
type  thot  form  metal  chelates  on  the  solubility  of  silver 
oxide.  No  agent  was  found  that  materially  reduced  the 
activity  of  the  silver  solution.  The  majority  of  the  mate¬ 
rials  tested  adversely  affected  the  silver  electrode  or 
directly  reduced  the  silver  oxide  to  free  silver.  A  study 
was  conducted  on  the  effect  of  various  organic  addition 
agents  to  the  electrolyte  that  might  be  effective  in 
promoting  the  recombination  of  any  evolved  gases  ar  in 
preventing  the  formation  of  goses  through  the  medtanism 
of  preferential  oxidation  or  reduction.  Two  such  mate¬ 
rials  vrere  found,  but  both  had  adverse  effects  on  the 
electrochemical  activity  of  the  silver  electrode.  Several 
separator  systems  were  tested  with  regard  to  their  ef¬ 
fectiveness  in  withholding  or  preventing  the  migration  of 
silver  within  the  cells.  Two  materials  were  found  to  be 
more  effective  In  this  regard  ond  to  have  ether  advan¬ 


tageous  properties  than  those  which  hove  been  used  In 
prior  cells.  These  ore  Permion  300  and  600  manufactured 
by  Radiation  Applications,  Inc. 

2-452 

ASO-TDR42-4S2.  ABSORBEFACIENT  COATINGS  FOR 
USE  ON  STAINLESS  STEELS  AND  SUPERALLOYS  AT 
ELEVATED  TEMPERATURES.  Final  rpt,  Aug  1962, 
40p.  inci  illus.,  tables.  P:  1347,  T:  134704.  C:  AF 
33(616)-8387,  Bottelle  Memorial  Inst.,  Columbus,  Ohio. 
C.  L.  Peterson.  W.  D.  Wood,  P.  D.  Miller.  Not  in  OTS. 
ASTIA:  AD  287961,  Code  AA.  Unclassified 

During  stnjctural  test  programs,  more  efficient  simulation 
of  the  rapid  temperature  rises  resulting  from  aerodynamic 
heating  is  accomplished  by  the  application  of  absorbe- 
focient  coatings  to  high-porformoiee  flight  vehicles. 
This  increases  the  transfer  of  radiant  energy  from  rodiont- 
heot  lamps  to  the  test  item.  Conversion-type  coatings 
and  paints  with  obsorbefacient  pigments  were  evaluated 
for  use  on  stainless  steel  (AISI  304)  to  1500‘’F  and  on 
superalloys  (Haynes  25,  Haynes  R41,  and  Inconel  X)  to 
2000‘’F.  The  preparation  and  application  of  the  coatings 
os  well  os  the  effects  of  the  coatings  on  the  heating 
rates  of  panels  of  the  four  alloys  based  on  a  screening 
evaluation  utilizing  infrared  lamps  ore  described.  In 
addition,  o  metallographic  study  of  the  effect  of  some 
coatings  on  the  substrate  metal  and  the  quantitative 
measurement  of  the  obsorptance  of  several  of  the  better 
coatings  are  reported. 

2-453 

ASD.TDR42-453.  INTERFERENCE  MEASUREMENT 
TECHNIQUES.  Final  rpt,  Apr  1962,  231n.  inci  illus., 
tables,  18  refs.  P:  4357,  T:  435703.  C:  AF  33(616)- 
7424,  General  Dynamics, 'Astronautics,  San  Diego,  Calif. 
C.  L.  Neol.  AEi2-0366.  Not  in  OTS.  ASTIA:  AD 
277066,  Co^  AA.  Unclassified 

The  purpose  of  this  program  was  to  develop  improved 
techniques  for  measuring  electromagnetic  interference 
(EMI).  Existing  tediniques  were  investigated  ta  improve 
interference  measurement  requirements  of  MIL-l-26600, 
"Interference  Control  Requirements,  Aeronautical  Equip¬ 
ment.”  Conducted  and  radiated  measurement  techniques 
were  considered. 

It  was  found  that  better  control  and  standardization  of 
test  conditions  could  be  achieved  for  more  meaningful 
and  repeatable  test  data.  Methods  were  investigated 
toward  reducing  measurement  cost  and  time.  Techniques 
suggested  toward  this  end  include  modifying  methods  for 
using  EMI  receivers  and  eliminating  superfluous  and/or 
redundant  data,  taking. 

An  investigation  was  mode  into  application  of  a  method 
for  measuring  impedance  of  o  closed  series  loop  to 
measuring  conducted  interference.  Areos  ore  recom¬ 
mended  for  further  Investigotlon. 
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Th«  prablam  of  maaiurlng  and  avaluoting  trontiont  intar- 
foronea  wo*  axominad  in  aoma  datail.  A  dafinita  noad  for 
o  ttondord  toil  preeodura  for  tolonoid-typo  oquipniantt 
wot  ottobliihad.  A  tuggoitod  standard  pioeadurs  it 
prstontsd.  An  evaluation  wot  modo  of  the  various  squip- 
monti  which  are  utsd  far  the  msosursmant  of  trontiont 
intorforsneo.  Of  particular  intorott  wot  iho  applica¬ 
bility  of  eemputor  tsehniquos.  Finally,  a  mothod  was 
dovalopod  by  which  tronsiants  can  bo  directly  moaturod 
to  MIL-l-26600  limits  with  on  asdllotcopo. 

2-4S7 

ASO-TOR.62-457.  A  THEORETICAL  INVESTICATION 
OF  CRIMP  INTERCHANGE  IN  A  WOVEN  FABRIC 
UNDER  BIAXIAL  STRESS.  Final  rpt,  Aug  1962,  S6p. 
inci  illus.,  tables,  and  4  reft.  P:  7320,  T:  732002. 
Peter  G.  Popper,  Ist  Ll,  USAF.  In  OTS.  ASTIA; 
Code  XX.  Unclassified 

This  report  describes  the  theoretical  behavior  of  a  woven 
fabric  which  is  subjected  to  biaxial  stresses.  The  stress- 
strain  equations  are  derived  for  an  idealised  ploin-weove 
fabric  which  extends  by  means  of  crimp  interchange.  To 
obtain  solutions  to  these  equations  it  was  necessary  to 
use  an  iterative  procedure  on  a  digital  computer.  The 
results  have  been  presented  in  several  ways  and  may  be 
used  in  the  design  of  such  items  os  pressurized  struc¬ 
tures.  A  number  of  sample  solutions  using  the  computer 
results  ore  given. 

2-459 

A$D-TDR-62-459.  VORTEX  MAGNETOHYDRO  DYNAMIC 
GENERATOR  EXPERIMENTAL  TEST  PROGRAM.  Final 
rpt,  June  1962,  73p.  incI  illus.,  tables.  P:  8173,  T; 
817306.  C:  AF  33<616)-7808,  AiResearch  Mfg.  Co.,  Lot 
Angeles  9,  Calif.  H.  G.  Starch.  SRN:  SS-708-R.  In 
OTS.  ASTIA:  AD  284164,  Code  AA.  Unclassified 

A  vortex  type  magnetohydrodynamic  generator  wos 
designed  and  fabricated  on  the  basis  of  currently  avail¬ 
able  materials,  and  was  tested  to  determine  the  feasi¬ 
bility  of  obtaining  electric  power  from  o  seeded  combus¬ 
tion  gas.  The  combustion  got  was  oxygen-hydrogen, 
seeded  with  potassium  hydroxide  solution. 

A  power  output  of  0.15  watts  was  obtoined  from  o  vortex 
channel  which  was  4  inches  diameter  and  1/2  inch  wide 
with  a  magnetic  field  strength  of  4000  gauss.  The  gas 
flow  rote  varied  from  0.4  to  0.7  pounds  per  minute.  This 
result  compares  with  a  theoretical  output  of  29  to  60 
watts  which  was  calculated  by  digital  computer  methods. 
The  low  output  was  due  to  material  failures  throughout 
the  unit  and  particularly  of  the  combustion  chamber  and 
the  center  electrode. 

The  study  program  indicated  that  the  smoll  vortex  MHD 
generator  has  a  significant  potential  provided  that  the 
material  problems  can  be  solved,  either  through  the  use 
of  lower  ionization  temperature  fluids  or  higher  tempera¬ 
ture  materials. 


2-461 

AtD-TDR-62-461.  CHARACTERIZATION  AND  EXTEN¬ 
SION  OF  SIMULATION  CAPABILITIES  OF  THE  LAS 
HIGH  TEMPERATURE  ARC  FAOLITY.  Final  rpt,  Aug 
1962,  72p.  inci  illus.,  tables,  8  refs.  P:  7360,  T: 
736001.  C;  AF  33(616)-81 15,  Univ.  of  Chicogo,  Chicago, 
III.  H.  Halle,  C.  F.  Price.  In  OTS.  ASTIA;  AD  288S06, 
Code  AA.  Unclassified 

The  operation  of  on  existing  subatmospheric  plasma  arc 
facility  was  characterized  to  assist  the  user  in  selecting 
the  proper  simulation  conditions  for  materials  test  ap¬ 
plication.  To  this  end,  eight  principal  test  conditions 
were  established  within  the  operating  limits  of  the  ore, 
and  the  pertinent  parameters  describing  the  thermal 
environment  were  determined  and  tabulated.  Subsequently, 
the  hypersonic  re-entry  conditions  corresponding  to  the 
thermal  environment  of  the  test  conditions  were  computed 
and  plotted  on  a  velocity-altitude  chart.  In  addition,  on 
ore  unit  with  water-cooled,  non-consumable  electrodes 
was  developed  to  reduce  contamination  of  the  arc  plasma. 
This  arc,  having  double-ring  electrode  configuration,  will 
generate  plasma  with  a  net  average  enthalpy  of  8000 
Btu/lb.  The  final  phase  of  the  program  concerned  testing 
various  materials  under  different  exposure  conditions. 

2-463 

ASD-TDR-62-463.  FURTHER  STUDIES  ON  HIGH-SPEED 
UNSTEADY  FLOW.  Final  rpt,  Sept  1962,  90p.  inci 
illus.,  tables,  29  refs.  P:  1370,  T:  137003.  C:  AF 
33(616)-7883,  Moss.  Inst,  of  Technology,  Cambridge, 
Moss.  Garabed  Zortorian,  Horry  Sauerwein.  In  OTS. 
ASTIA;  Code  XX.  Unclassified 

In  furtherance  of  earlier  studies  by  one  of  the  present 
authors,  three  specific  problems  of  high-speed  unsteady 
flow  are  investigated.  The  first  involves  an  extension 
of  the  shock-exponsion  method  and  its  application  to 
wing  and  body  oscillations  at  lorge  amplitude.  Secondly, 
the  unsteady  Newtonian  theory  of  Hayes  and  Probstein, 
with  centrifugal  and  Coriolis  effects  included,  is  examined 
in  the  light  of  the  nontrivial  questions  of  computational 
organization  and  engineering  usefulness.  Thirdly,  the 
subject  of  time-dependent  airloads  as  influenced  by  rapid 
changes  in  the  ambientenvironment  is  explored.  Although 
the  motion  of  two  dimensional  airfoils  is  emphosized,  tlie 
difficulties  are  discussed  which  arise  when  one  attempts 
to  anolyze  three-dimensional  coses. 

2-464 

ASD-TDR-62-464  FATIGUE  PROPERTIES  OF  PLASTIC 
LAMINATES  REINFORCED  WITH  UNWOVEN  GLASS 
FIBERS.  Final  rpt.  Sept  1962,  21p.  inci  illus.,  tables, 
end  11  refs.  P:  7381,  T:  738103.  C:  DO  33(6 16) -6 106. 
Forest  Products  Lab.,  Forest  Service,  U.S.  Dept,  of 
Agriculture,  Madison,  Wis.  Kenneth  H.  Boiler.  Not  in 
OTS.  ASTIA:  Code  XX.  Unclosiified 
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Fotiguo  eharoetoritticf  or*  proMotod  for  opoxy-lypo 
ploilie  lomlnotot  at  voriout  rotin  eentont*  and  roinforcod 
with  layori  e(  unidiroetional  unwovon  plaa*  fibara.  Fatiguo 
preportlat  war*  dotormlnod  by  axially  loading  flat  lomi- 
natot  that  had  altomola  layort  at  0°,  tS”,  110“,  and 
1 15°  to  tho  principal  oxit.  Proportlos  or#  alio  proxontod 
for  thrio  tpoelal  eonitruetloni  of  unurovon  gloti  fibor 
laminatoi  in  which  71.4  poreont  of  tho  fibori  oro  porallol 
to  tho  principal  axit,  85.2  poreont  aro  porallol  to  tho 
principal  axil,  and  all  loyari  wore  porallol,  with  ooeh 
layor  lupportod  by  a  ‘carrier*  of  2-mll  glotl  fobric.  All 
oxporimanti  woro  conducted  on  unnotchod  ipocimont  at 
lero  moan  itroii  after  conditioning  in  on  otmotphoro 
maintained  at  73  °F  and  50  poreont  rolotivo  humidity; 
toadi  woro  applied  parallel  to  the  principal  axil. 

2-473 

ASD-TDR-62-473.  INVESTIGATION  OF  OPTICAL 
TECHNIQUES  FOR  LUNAR  TRACKING.  Final  rpt, 
Aug  1962,  2S6p.  inci  illui.,  tablet,  14  rift  P;  4427, 
T;  442704.  C:  AF  33(616)-8243,  Nortronict,  A  Oiv.  of 
Northrop  Corp.,  Hawthomo,  Calif.  Roger  S.  Ettay. 
NORT  62-86.  Not  In  OTS.  ASTI  A:  AD  288573,  Code  AA. 

Unclotiifiad 

Thit  document  dotailt  a  ttudy  by  which  a  trackor  oxit 
could  bo  directed  at  the  geometricol  center  of  the  portiolly 
illuminated  diih  of  the  moon  or  a  planet.  The  technique 
propoted  tentet  the  circular  part  of  the  limb  by  meatura- 
mentt  in  the  vitible  tpeetrum  and  computet  error  tignali 
retolved  along  two  orthogonal  gimbal  oxet.  Appropriate 
commondt  to  tervo  motort  dote  the  control  loopi. 

A  featibility-type  breadboard  hat  been  detignod,  fabri- 
catedond  fitted.  Thit  optical  device  trockt  automatically 
through  tha  agency  of  a  multiplier  phototube,  a  tophitti- 
coted  tcanning  unit  and  a  digital  computer.  The  gimbal 
onglet  are  read  to  about  10  tocondt.  Tracking  it  reliable 
and  precite  to  15  to  20  orc-teeondt  at  all  photei  except 
within  2.5  dayt  of  new  moon.  Within  thit  limited  un¬ 
favorable  region  tho  cretcent  it  to  narrow  and  faint  thot 
tracking  it  impottible  becaute  of  a  poor  tignol-to-noite 
ratio. 

The  detign  ttudy  and  experimental  confirmationt  have  a 
tpoce-oriented  detign  potential  at  indicated. 

2-477 

ASD-TDR-62-477.  NEEP  NUCLEAR  ELECTRONIC 
EFFECTS  PROGRAM.  Interim  rpt.  Mar  1962,  177p.  incI 
illut.,  tablet,  40  raft.  P:  1448-50956.  C:  AF  33(616)- 
6235,  Bell  Telephone  Lab.,  Inc.,  for  Weitorn  Electric 
Co.,  Inc.,  New  York  38,  N.Y.  Not  in  OTS.  ASTIA: 
AD  278181,  Code  AA.  Unclottified 

The  effecti  of  gamma-radiation  damage  gn  the  important 
parametert  governing  the  performance  of  temi-conductort 
have  been  evaluated,  and  the  offeete  of  pulted  gamma 
radiation  on  circuitt  detignod  for  high  radiation  tolerance 


have  bean  studied.  The  performohea  of  planer  silicon 
devices  under  fatt-nautron  bombardment  hot  been  investi¬ 
gated.  A  ttudy  hat  been  completed  on  the  In-pile  per¬ 
formance  of  AT-cut  resonators  which  wore  exposed  to  on 
integrated  neutron  flux  of  10^8  nvt.  Since  a  detailed 
knowledge  of  the  fast-neutron  flux  It  necettary  to  deter¬ 
mine  the  accuracy  of  neutron  damage  results,  a  preliminary 
ttudy  hot  been  initiated  to  determine  the  fost-neutron 
flux  ond  energy  spectra  of  tho  Pennsylvania  State  Univer¬ 
sity  water-moderated  reactor.  The  effect  of  16.8-Mov 
energy  protons  on  the  performance  of  £-on-ti  gallium- 
arsenide  tolar  cells  hot  boon  determined. 

The  effect  of  tha  current  degradation  on  tha  physical 
lifetime  of  tolar  cells  passing  through  tho  inner  Van 
Allen  Radiation  Belt  has  been  determined  for  a  series 
of  circular  and  elliptical  orbits. 

2-480 

ASO-TDR-62-480.  FATIGUE  AND  DYNAMIC  CREEP 
OF  HIGH-STRENGTH  STEELS.  Summary  rpt,  Aug  1962, 
lOSp.  inci  illus.,  tables,  3  refs.  P:  7381,  T;  738103. 
C;  AF  33(616)-6946,  Letsells  and  Associates,  Inc., 
Boston,  Mass.  R.  F.  Brodrick.  SRN;  Proj.  681/c48.  In 
OTS.  ASTIA:  AD  286832,  Code  AA.  Unclassified 

A  program  was  conducted  to  obtain  detailed  tensile,  stress 
rupture  and  fatigue  data  on  a  series  of  high-strength 
steels.  Data  were  obtained  from  D6AC,  LoBelle  HT, 
Thermold  J,  Vascojet  1000  and  Peerless  56,  heat  treated 
to  nominal  ultimate  strength  of  280,000  psi. 

Tests  were  conducted  ot  room  temperature  and  at  elevated 
temperatures,  the  particular  temperatures  being  selected 
according  to  the  moteriol.  Maximum  test  temperature  vras 
lOOO'F. 

Dynamic  creep  data  were  obtained  in  conjunction  with  the 
fatigue  tests. 

2-483 

ASD-TDR-62-483.  STANDARD  PROCEDURE  FOR 
EVALUATION  OF  INFRARED  EMISSION  FROM  PYRa 
TECHNIC  DEVICES.  Final  rpt,  Aug  1962,  37p.  R.  A. 
Awock,  et  al.  Not  in  OTS.  ASTiA:  AD  287525,  Code  AA. 

Unclassified 

Thit  report  recommends  procedures  for  the  evaluation  of 
the  Infrared  (I.R.)  output  of  pyrotechnic  devices.  Two 
formats  with  accompanying  notes  are  described.  The 
first  outlines  the  minimum  omount  of  information  a  re¬ 
searcher  should  furnish  with  his  data;  the  second  outlines 
a  more  complete  and  desirable  description  of  the  informo- 
tion  his  data  sheet  should  contain.  The  purpose  is  to 
provide  a  sound  and  uniform  basis  for  the  meaningful 
exchange  of  information  among  the  numerous  workers  in 
the  field,  to  apply  this  information  to  various  devices, 
and  further,  through  this  exchange  to  explain  more  fully 
the  reaction  mechanisms  of  pyrotechnics. 
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2.4S4 

ASO-TDR-62.4S4.  EXPERIMENTAL  EVALUATION  OP 
A  SOLAR  HEAT  RECEIVER.  Final  fpt,  July  1962,  212p. 
Inel  lllui.,  tabUi,  16  raft.  P:  3145,  T:  30500.  C: 
AF  33(616)-6634.  AlRatooreh  Mfg.  Co.  of  Ariicna,  Phoonlx, 
Aril.  J.  W.  McDonald.  Not  In  OTS.  ASTIA:  AD  282265, 
Code  AA.  Unelottlflod 

Tho  rotulft  of  on  oppliod  rotoorch  program  to  axporl- 
montolly  ovoluato  a  tmoll  eovlly-lypa  tolar  hoot  roeolvor 
and  Intogral  lithium  hydride  thormol  onorgy  ttorago  unit 
aro  doteribod  In  thit  report.  The  operational  ehorocter- 
Ittlet  of  the  heat  receiver  were  determined  uting  both 
tolar  energy  and  on  artificial  heat  touree.  Heat  wat 
extracted  by  boiling  mercury  and  dry  air,  retpectively. 

Both  itoody-ttate  and  eyelie  (orbit  timulotion)  toitt  were 
conducted  uting  tolar  energy  reflected  into  the  cavity 
from  a  flve-foot-dlomoter  parabolic  mirror.  Subiequent 
long-term  cycling  tottt  were  performed  uting  on  electrical 
ntittance  heater  initalled  in  the  obtorber  cavity.  No 
apparent  depletion  of  thermal  ttorage  capacity  occurred 
during  approximately  190  hourt  of  cumulative  operation 
priortothe  failure  ofa  thermocouple  weld  which  terminated 
the  tottt. 

2-487 

ASD.TDR.62-487.  INVESTICATION  OF  ELECTRIC  RE¬ 
SISTANCE  HEATED  ROCKET  FOR  FEASIBILITY  IN 
SPACE  PROPULSION  APPLICATIONS.  Final  rpt,  June 
1962,  45p.  inel  illut.,  tablet,  5  reft.  P:  3141,  T:  01. 
C:  AF  33(616)-8377,  The  Morquordt  Corp.,  Von  Nuyt, 
Calif.  J.M.  Howard.  TMC  FR  25.  051.  ASTIA:  Code  XX. 

Confidential 

An  analytical  and  experimental  evaluation  of  the  feoti- 
bility  of  an  electrical  retittance  hooted  rocket  engine  it 
detcribed.  Detign  onalytet,  engine  configuration,  and 
tett  retuitt  are  pretented.  The  material  t  and  fabrication 
techniquet  invettigoted  and  uted  are  alto  detcribed. 
The  retittance  heated  rocket  concept  it  feotible  and 
useful  for  a  wide  variety  of  mittiont  in  citiunar  space. 

2-488 

ASD-TDR-62-488.  STUDY  OF  TECHNIQUES  FOR  THE 
FORMATION  OF  SPHERICAL  ROTORS.  Final  rpt,  Aug 
1962,  184p.  inel  illus.,  tablet,  16  reft.  P:  4431,  T; 
443121.  C:  AF  33(616)-8072,  Minneapolit-Honeywell 
Regulator  Co.,  Military  Produett  Group,  Minneapolit, 
Minn.  W.  E.  Anderton,  et  ol.  MH  MPG  Report  1530-TRI. 
ASTIA:  AD  332747,  Code  AA.  Confidential 

Thit  it  a  report  on  the  ttudy  of  techniquet  for  the  formo- 
tion  of  tpherical  rotort.  Retuitt  of  sphere  fabrication 
efforts,  surface  finishing  experiments,  film  studies,  new 
lapping  machine  designs,  a  local  material  removal  rate 
calibration,  precision  measurement  techniquet,  gas  bear¬ 
ing  ond  flotation  balancing,  lapping  equations,  ond  tome 
parametric  studies  ore  presented. 


2-490 

ASaTDR-62-490.  MIRAGE  IIIC  EVALUATION  REPORT. 

Final  rpt,  June  1962,  118p.  Inel  Illut.,  tablet.  P:  921 X, 
T:  97030.  Robert  C.  Otto,  Lt/Col.,  USAF.  ASTIA: 
AD  329710,  Code  AA.  Secret 

Flight  tottt  of  the  Mirage  III  C  by  a  USAF  teem  demon- 
ttretod  the  oireraft’t  capability  of  performing  itt  detign 
mittiont  of  fighter/intereeptor  or  fighter/bomber.  Since 
the  evaluation  wot  primarily  of  combat  poteritial  not  only 
were  performance,  ttobility  and  control  data  obtained, 
but  actual  warhead  firingt  were  mode  using  the  Metro 
511,  AS-30,  68  mm  rockett,  conventional  bombt,  and  30 
mm  cannon.  The  evaluation  wat  performed  uting  the 
Cyrano  Ib  fire  control  syttom. 

2-493a 

ASD-TD-61-493.  AIRCRAFT  PROTECTION  FROM 
ATMOSPHERIC  ELECTRICAL  HAZARDS.  Final  rpt, 
Dec  1961,  109p.  inel  illut.,  tablet,  22  reft.  P:  4357, 
T:  43387.  C:  AF  33(616)-3991,  Lightning  and  Tron- 
tientt  Research  Intt.,  Minneapolit,  Minn.  Not  in  OTS. 
ASTIA:  AD  274741,  Code  AA.  Unclassified 

Thunderstorm  atmospheric  electric  gradients  can  induce 
intense  corona  streamers  and  severe  though  usually  short 
duration  radio  interference.  Direct  lightning  strokes  to 
fatter  aircraft  can  involve  structural  hazordt,  and  protec¬ 
tion  hat  consequently  been  developed  for  areas  with 
plastic  sections  at  in  cote  of  fin-cop  antenna  systems 
and  radomet.  Potential  problems  of  at  yet  statistically 
undetermined  degree  of  hazard,  such  os  possible  fuel 
system  lightning  ignition,  ore  discussed,  and  related 
researches  being  continued  ore  briefly  outlined.  Exten¬ 
sion  ofortificiol  lightning  facilities  to  closely  approximate 
natural  lightning  environment  is  feasible;,  ond  further 
expansion  of  research  in  such  as  yet  uncertain  areas  os 
fuel  tanks  and  vents  is  demonstrably  worthwhile,  based 
on  comparative  examples  of  actual  flight  experience 
proven  values  of  the  applications  of  aircraft  lightning 
protection  researches  already  worked  out  on  antenna 
systems  and  rodomes. 

2-494 

ASD-TDR-62-494.  ADVANCED  STAR  TRACKING  TECH¬ 
NIQUES.  Final  rpt,  Aug  1962,  655p.  inel  illus.,  tables, 
183  refs.  P:  1(620-4431),  T:  44169.  C:  AF  33(616)- 
7861,  Kollsmon  Instrument  Co.,  Elmhurst,  N.Y.  J.  Zuck- 
erbroun.  ASTIA:  AD  331389,  Code  AA.  Confidential 

The  salient  points  found  in  the  report  are:  results  of  a 
study  of  star  tracking  techniques,  including  advantages 
and  limitations  of  fiber  optics  and  electromechanical 
scanning  devices;  star  distributions  related  to  star 
magnitude,  spectra  and  location,  as  well  as  methods  for 
calculating  photosensor  color  indices;  applications  of 
photomultiplier  tubes  to  star  tracking  techniques,  in 
addition  to  the  effects  of  junction  depth,  area  and  resis¬ 
tivity  on  performance  characteristics  of  a  silicon  diode 


47 


2-AERONAUTICAL  SYSTEMS  DIVISION 


Fourth  Quortor 


star  •onter;  (eanning  action  and  phaio-lockod  loop  of  a 
proeition  onglo  'mnsdueor;  influoneot  of  noioo  and 
vohlelo  dynoffliei  on  traekor  porformaneo  oro  ovaluatod 
utiliting  itatittieal  mathoinatie*;  opplieotiont  of  fiold- 
offoct  and  doublodiffuiod  motatranaittora  to  a  low-noito 
proomplifiar  for  uto  with  a  solid  stoto  photosonsor; 
onolysis  of  tho  mochonical  dotign  foaturos  of  o  rood 
tcannor  and  a  discussion  of  tho  offocts  of  spoco  onviron- 
mont  on  stor  trockor  design. 

2-497 

ASD-TDR.42-497.  GENERAL  DISCUSSION  OF  SEVERAL 
TECHNICAL  METHODS  FOR  IMAGE  MOTION  COM¬ 
PENSATION,  Sopt  1962,  39p.  inci  illus.,  toblos,  4  rofs. 
P:  6220,  T;  622016.  B.  K.  Womieko.  ASTIA;  AD 
332753,  Coda  AA.  Confidontiol 

Sovorol  tochnicol  approaches  to  the  probloni  of  imago 
motion  compensation,  espociolly  the  problem  of  sensing 
the  speed  over  ground  (V/H)  value,  ore  discussed  gener¬ 
ally.  Comparisons  ore  mode  of  specific  features,  main 
criteria,  and  operational  aspects  of  those  technical  ap¬ 
proaches  that  hove  been  considered.  The  technical 
details  of  the  different  methods  ore  not  described.  In 
general,  the  characteristics,  advantages  and  disadvan¬ 
tages,  and  the  probability  of  successful  operation  of  eoch 
system  are  discussed.  Reseoreh  and  development  in 
these  areas  is  continuing. 

2-499 

ASD-TDR-62-499.  ALL-PURPOSE  PLATING  APPARA¬ 
TUS  FOR  RESEARCH  ON  VAPOR  PHASE  COATINGS. 

Finol  rpt.  Sept  1962,  23p.  incI  illus.,  table,  7  rofs.  P: 
7312,  T:  731201.  C:  AF  33(6161-8337,  Alloyd  Elec¬ 
tronics  Corp.,  Combridge,  Moss.  I.  Morinow,  C.  A.  Cellar, 
R.  Bokish.  In  OTS.  ASTIA:  Code  XX.  Unclassified 

An  apparatus  has  been  developed  to  perform  experimental 
vapor  phase  coating  research  which  is  capable  of  plating 
many  of  the  metals  and  ceramic  materials  now  deposited 
by  the  vapor  phase  process,  and  more  importantly,  it  is 
capable  of  producing  alloys  and  composite  materials. 
The  apparatus  obtains  the  closest  possible  physicol 
control  of  the  deposition  conditions,  while  emphasizing 
versatility  and  ease  and  simplicity  of  operation,  so  os 
to  become  an  excellent  vehicle  for  the  evaluation  of  both 
plating  compounds  and  deposited  coatings.  A  variety  of 
coating  tasks  was  also  undertaken  to  demonstrate  the 
flexibility  of  this  apparatus.  Tho  necessary  laboratory 
facilities  and  support  equipment  to  operate,  maintain, 
and  service  the  apparatus,  and  also  to  conduct  pre¬ 
deposition  bench  testing  of  potential  plating  compounds, 
were  olso  included  in  the  program. 

2-500 

ASO-TOR-6 2-500.  ENVIRONMENTAL  EFFECTS  ON 
PHOTOSENSITIVE  MATERIALS.  Interim  rpt,  June  1962, 
118p.  inci  illus.,  tables,  61  refs.  P:  6272,  T:  627203. 


C:  AF  33(6161-8261,  Ford  Aeronutronic,  Aeronutienic 
Div.,  Ford  Motor  Co.,  Newport  Beach,  Calif.  T.  A. 
Bergstralh.  Aeronutronic  Publication  No.  U-1747.  Not  In 
OTS.  ASTIA:  AD  278594,  Code  AA.  Unclossified 

This  interim  report  reviews  the  progress  on  the  first  phase 
effort  in  the  development  of  an  experimental  device  for 
use  in  a  probe  or  orbiting  type  space  vehicle  to  collect 
qualitative  and  quantitative  data  on  the  nature  an6- 
effects-of  space  environmental  radiation  on  gelatin- 
silver-halide  emulsions.  T'e  flight  instrumentation 
pockoge  under  design  will  include  a  film  supply,  latent 
image  processor,  image  data  readout  device,  and  data 
processing  circuitry  compatible  with  standard  research 
vehicle  telemetry,  [luring  this  phase  of  the  program  pre¬ 
liminary  design  has  been  performed  and  breadboard  in¬ 
strumentation  has  been  completed  and  tasted  for  the  in¬ 
flight  film  processor,  inflight  densitometer,  radiation 
monitoring  system  and  electronic  data  processing  cir¬ 
cuitry.  Rapid  processing  tests  have  been  conducted  on 
selected  reconnoissonce  films  and  processing  formula¬ 
tions  hove  been  established.  The  design  of  flight  equip¬ 
ment  incorporating  the  elements  which  have  been  de¬ 
veloped  is  under  way. 

2-502 

ASD-T DR-62-502.  IMPROVING  THE  EFFICIENCY  AND 
SPECTRAL  RESPONSE  OF  PHOTOPOLYMERIZATION 
INITIATORS.  Final  rpt,  Aug  1962,  80p.  inci  illus., 
tables.  P;  6272,  T:  627204.  C:  AF  33(6161-8167, 
Defense  Products  Div.,  Fairchild  Camera  and  Instrument 
Corp.,  Syosset,  Long  Islond,  N.Y.  J.  E.  LuVolle,  et  al. 
AY-17.  Not  In  OTS.  ASTIA;  Code  XX.  Unclassified 

Photopolymerization  initiators  that  act  with  visible  light 
wavelengths  between  5(XX}  and  7(XW  A,  ond  which  do  not 
require  the  presence  of  oncillary  reducing  agents  or 
oxidizing  agents,  have  been  synthesized.  These  initia¬ 
tors  foil  into  two  classes,  the  trinuclear  cyanine  dyes 
ond  the  xonthene  dyes.  Additional  trinuclear  dyes  of 
interest  should  be  found  in  the  penta-,  hexa-  and  hep- 
tomethines.  It  has  been  clearly  demonstrated  that  alkyl 
substituents  on  the  nitrogens  of  the  xonthene  dyes  or  on 
the  ring  carbons  do  not  affect  the  photo-initiation  prop¬ 
erties  of  the  xonthene  dyes.  Replacement  of  the  nitro¬ 
gens  by  oxygen,  carbonyl  or  hydroxyl  or  replacement  of 
the  central  carbon  and  oxygen  by  nitrogens  completely 
eliminates  the  photo-initiating  properties  of  the  xan- 
thenes.  Preliminary  N.M.R.  spectra  of  three  xanthenes 
thot  do  initiate  polymerization  indicated  that  the  basic 
structure  in  terms  of  proton  chemical  shift  was  not 
altered  by  substituents  which  did  not  affect  the  photo- 
initiating  properties  of  the  xanthenes.  The  mechanism 
whereby  the  dyes  initiate  polymerization  is  not  clear  at 
present.  It  it  probable  that  either  electron  exchange 
takes  place,  i.e.,  free  radicals  are  formed,  or  that  an 
energy  transfer  mechanism  is  important.  The  primory 
objective  of  this  program,  namely,  the  extension  of  the 
photopolymerization  initiators'  sensitivity  into  the 
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graan  and  rod  portion!  ol  tho  vltiblo  optehum  hot  boon 
oehitvod. 

Prolltninory  work  on  monomor  tyitam!  hoi  lad  to  tho 
conelufion  that  polyfunctional  monomart,  atpaeiolly 
thota  which  will  yiald  on  axtondad  conjugotod  chain  in 
tha  polymar  and  which  permit  crottllnking,  should  ba 
utilizad  in  tha  final  initiotor-monomor-occalarator  tyitam. 

2-504 

A$D-TDR-62-S04.  FLIGHT  VIBRATION  SURVEY  OF 
F-106A  AIRCRAFT.  Final  rpt,  May  1962,  37p.  inci 
illui.,  tablat.  P;  1309,  T;  130906.  H.  K.  Raich.  In 
OTS.  ASTIA;  AD  282207,  Coda  AA.  Unclaisifiad 

An  P-106A  aircraft,  SN  53-466,  was  turvayad  at  Wright- 
Pottarton  Air  Force  Bate,  Ohio  to  datarmina  tha  vibra¬ 
tion  onvironmont  existing  throughout  tha  vehicle  under 
all  flight  conditions  expected  in  torvica.  Approximotaly 
18,890  data  points  wore  obtained  from  25  saporota  loca¬ 
tions  on  tha  vehicle  during  23  test  flights.  Tha  data 
obtained  in  this  survey  ware  evaluated  to  datarmina  tha 
adequacy  of  vibration  test  raquiramants  as  contained  in 
Specification  No.  Mil-E-5272C.  Tha  dato  indicotad  that 
the  vibration  tasting  raquiramants  of  tha  specification 
are  more  than  adequate,  a  finding  substantiated  by  all 
previous  (vibration)  surveys  parfonnad  on  Century  Series 
aircraft. 

Z506 

A$0-TOR-62-S06.  COMPARISON  OF  HIGH  ENERGY 
RATE  (DYNAPAK)  AND  CONVENTIONAL  EXTRUSION 
OF  REFRACTORY  METALS.  Final  rpt.  Sept  1962,  90p. 
incI  illut.,  tables,  and  6  reft.  P:  7361.  T:  73611. 
C:  AF  33(616)-7842,  Wastinghousa  Electric  Corp., 

Pittsburgh,  Pa.  Dirk  G.  Robenold.  In  OTS.  ASTIA: 
AO  288019,  Coda  AA.  Unclassified 

A  comparison  was  made  of  tho  surface  quality,  dimen¬ 
sions,  chemistry,  hardness,  tensile  propertias,  and  re- 
crystallization  behavior  of  extrusions  produced  by  high- 
valocity  and  convontional  techniques.  Temperatures 
were  established  for  the  development  of  hot-worked, 
cold-worked,  and  duplex  metallurgical  structures  for  the 
Mo-25W-0.1Zr  and  W-0.6Cb  alloys  which  were  then  ex¬ 
truded  by  both  methods  at  a  constant  4:1  reduction  ratio. 
The  data  indicate  that  equally  good  surface  conditions 
can  be  obtained  from  the  two  procetsat  if  proper  lubrica¬ 
tion  and  tooling  are  used;  lower  hot  working  temperatures 
can  be  used  for  high-velocity  extrusions;  and  lower  re- 
crystal  II  zation  temperatures  ore  obtained  in  material  cold 
worked  on  a  high-velocity  machine.  The  latter  fact  indi¬ 
cates  that  high-velocity-extruded  metals  retain  a  higher 
degree  of  internal  stress  than  do  conventional-extruded 
metals. 

2-508 

A$D-TDR-62-508.  DEVELOPMENT  OF  WORKABLE 
MOLYBDENUM-  AND  TUNGSTEN-BASE  ALLOYS.  Final 


rpt,  June  1962,  70p.  Inci  lllus.,  tables,  7  refs.  P; 
7351-01.  C;  AF  33(616)-7930,  Climax  Molybdenum  Co. 
of  Michigan,  Detroit,  Mich.  M.  Samchyshen,  Robt.  Q. 
Barr,  G.  G.  Chetinar.  In  OTS.  ASTIA:  AD  264832, 
Code  AA.  Unclassified 

A  number' of  complex  Mo-,  Mo-W-,  and  W-base  alloys  hove 
been  consolidotod  by  tho  vacuum-orc-casting  technique. 
Difficulty  was  experienced  In  obtaining  sound  castings 
of  alloys  based  on  varying  Mo.^  ratios  and  containing 
nominally  1.25%  Ti  and  0.3%  Zr.  No  difficulties  wore 
axpariancad  whan  tha  Zr  content  was  reduced  to  0.1%. 
Carbon  synergism  was  studied  in  tho  alloys  Mo  +  3% 
Ti  +  0.5%  Zr  and  Mo  +  25%  W  +  1.25%  Ti  +  0.1%  Zr.  In 
the  cate  of  the  former  alloy,  the  optimum  carbon  contani 
from  (ha  standpoint  of  elevated  tomporatura  strength  ap¬ 
peared  to  ba  lower  than  that  predicted  on  tha  basis  ol 
earlier  work  with  Mo-Ti  and  Mo-Zr  binary  alloys.  Con¬ 
versely,  tha  optimum  carbon  content  of  the  latter  alloy 
agreed  wall  with  tha  extrapolated  forecast.  In  the  case 
of  both  alloys,  tha  carbon  contents  yielding  tha  highest 
elevated  temperature  strengths  alto  resulted  in  the  high¬ 
est  transition  temperatures.  An  alloy  based  on  Mo-50%  W, 
and  containing  0.8%  Ti  and  0.3%  Zr,  displayed  excep¬ 
tionally  high  Strengths  at  elevated  tamparoturas.  Tha 
tensile  transition  temperature  of  this  material  was,  how¬ 
ever,  above  room  temperature. 

2-509a 

A$D-TR-61-509.  STUDY  OF  VISUAL  AIDS  FOR  ARCTIC 
AIRSTRIPS.  Final  rpt,  Apr  1962,  89p.  inci  illut.,  tables, 
67  reft.  C:  AF  33(6l6)-7427,  United  Engineers,  Inc., 
Boston,  Matt.  H.  B.  Watson,  Jr.,  A.  J.  Greenberg.  Not 
in  OTS.  ASTIA:  AD  284616,  Coda  AA.  Unclassified 

A  world-wide  study  hat  been  made  into  tha  State-of-the- 
Art  of  Visual  Aids  for  Arctic  airstrips. 

In  the  conductof  this  study  the  emphasis  hot  bean  placed 
on  finding  better  visual  aids  for  use  during  the  metaor- 
ologicol  phenomenon  referred  to  at  *white-out.* 

Based  on  tha  subjective  questioning  of  operational  pilot 
personnel  and  the  objective  tatting,  various  recommenda¬ 
tions  for  the  improvement  of  existing  Visual  Aids  are  ad¬ 
vanced.  Many  additional  and  promising  areas  for  study 
and  testing  hove  bean  suggastad. 

2-511a(Vel  I) 

A$D-TR-61-511,  Vel.  I.  NGL  PLATFORM  NUaEAR 
RADIATION  PROGRAM;  Research  and  Analytical  Date 
Sactien.  Final  rpt,  June  1962,  328p.  inci  illut.,  tables, 
110  reft.  P:  8222,  T:  82288.  C;  AF  33(600)-41452, 
Litton  Systems,  Inc.,  Woodland  Hills,  Calif.  A.  B.  Kauf¬ 
man,  L.  B.  Gardner.  Not  in  OTS.  ASTIA;  AD  284445, 
Code  AA.  Unclassified 

The  gyro,  aecalarometar,  d-c  amplifier,  and  other  compo¬ 
nents  of  tha  No  Gimbal  Lock  Inertial  Platform  were  modi¬ 
fied  and  tested  directed  toward  producing  a  system  that 
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could  oporolo  In  o  otoody  ttoM  or  puloo  nueloor  ond 
Spoelfleotlon  MIL-E-005272B  onvlionmont.  Th#  toot  pro¬ 
gram  indleotod  that,  within  eortoln  llmltotieno,  tho  com- 
pononto  could  bo  modiflad  or  rodotlgnod  to  ochlovo  tho 
tpociflod  gool. 

2-5130  (Port  II) 

ASO.TR-«1-513,  Pt.  II.  HIGH-TEMPERATURE,  VAPOR- 
FILLED  THERMIONIC  CONVERTER.  Final  rpt,  Juno 
1962,  113p.  Inel  llluo.,  tobloo,  7  rolt.  P:  3)45,  T: 
60962.  C:  AF  33(616)-7422,  Gonorol  Atomic  Div.  of 
Gonorol  Dynomlei  Corp.,  Son  DIogo,  Coltf.  A.  E.  Camp- 
boll,  ot  ol.  Gonorol  Atomic  Rpt.  GA-2911.  In  OTS. 
ASTIA:  AO  284410,  Coda  AA.  Uncloooiflod 

This  roport  doterlboa  progroto  on  o  roooorch  and  toot 
program  boing  eonductod  under  Contract  AF  33(616)-7422 
on  tho  davolopmont  of  a  high  tomporoturo,  vopor-flllad 
thormionic  convartarfor  oppllcotion  with  a  nueloor  raoctor 
for  tpoco-vahielo  alactrleal  powor  gonoration.  Problamt 
ottociertod  with  tho  dot ign  and  oporatlon  of  o  thormionic 
eonvortor  employing  o  UC-ZrC  omittor,  o  cotium  plasma 
for  spaco  charge  neutralization,  and  a  hlgh-tamporoturo 
collector  oro  dascribod.  Emitter  fabrication  tochniquai 
arm  also  doserlbad. 

A  tost,  call  employing  o  cylindrical  UC-ZrC  omittor,  which 
was  prossuro  bonded  to  a  tantalum  sloovo,  and  o  low- 
tamporaturo  copper  collector,  was  fobrlcotod  and  oporatod 
for  400  hours  to  provide  ai^orimontal  data.  Tho  omittor 
was  oporatod  at  tomporaturos  of  tho  order  of  2000°C 
while  tho  collocter  tomparatura  woo  maintained  at  200°C 
to300®C. 

This  roport  also  includes  a  conceptual  design  study  for  o 
thormionic  powor  reactor  incorporating  tho  thermionic 
convertor  under  davolopmont.  It  was  concluded  that  o 
thormionic  hiol  olomont  would  bo  about  20  inches  long 
and  0.68  inch  in  diameter  and  would  incoiporato  10  tharm- 
ionlc  colls.  Tho  load  voltogo  per  Kiel  olomont  would  bo 
about  14.5  volts  and  two  olomonts  would  bo  connactod  in 
parallel  (electrically)  to  provide  an  output  of  29  volts. 
Tho  overalldosign  wouldprevido  on  electrical povrar level 
of  approximately  1  megawatt. 

2-519 

ASD-TOR-62-519.  A  PROGRAM  OF  BASIC  RESEARCH 
TO  STUDY  X-RAY  SPECTRA  IN  THE  REGION  15  TO 
50X.  Final  rpt,  Aug  1962,  24p.  inci  llluo.,  tables.  P; 
7360,  7364,  T:  736005,  736702.  C:  AF  33(6)6)-8040. 
Picker  X-Roy  Corp.,  Cleveland,  Ohio.  D.  W.  Beard,  T.  C. 
Fumos,  Jr.  In  OTS.  ASTIA;  AD  284883,  Code  AA. 

Unclassified 

Performance  tests  have  been  completed  on  the  vacuum 
spectrogrophlc  system  described  In  o  previous  report. 
Hl^-intansity  X-ray  excitation  was  found  to  produce  low 
wotking  Intensities,  and  was  not  usehil  In  the  detection 
and  analysis  of  low  energy  x-rays.  Electron  excitation 
provided  satisfactory  Intensities,  ond  mode  possible 


tho  measurement  of  radiation  os  ‘soft*  os  carbon  (44a), 
os  well  os  the  L  series  spectra  from  transitional  elements. 
A  wave  length  shift  In  tho  L  line  was  observed  between 
metallic  Iron  and  iron  In  tho  form  of  the  oxide.  A  Bondix 
M-304  detector  was  studied  and  found  to  give  non- 
propertionol  response  to  incident  photon  energy,  but  It 
did  maintain  o  low  noise  level. 


2-519a  (Vel  ||) 

ASO.TR-61-519  (11).  TOLERANCE  CRITERIA  FOR 
CONTINUOUS  INHALATION  EXPOSURE  TO  TOXIC 
MATERIAL.  II.  Effects  on  Animals  ef  90-0ay  Exposure 
to  HgS,  Methyl  Mercaptan,  Indole,  end  e  Mixture  of  HgS, 
Mothyl  Morcoptan,  Indole,  end  Skotole.  Final  rpt,  Dec 
1961,  36p.  incI  Ulus.,  tables,  23  refs.  P:  71^,  T: 
716501.  Biomedical  Laboratory.  C:  AF  33(616)-7055, 
Midwest  Research  Inst.,  Kansas  City,  Mo.  C.  Sondoge. 
OTS:  $1.00.  ASTIA;  287797,  Code  AA.  Unclassified 

Physiological  changes  in  rats,  mice,  and  monkeys  were 
studies  during  continuous  90-day  ei^osure  to  controlled 
atmospheres  of  toxic  vapors  and  gases.  Concentrations 
of  test  chemicals  were  those  recognized  os  Industrial 
Throshold  Limit  Values  and  included:  (a)  hydrogen 
sulfide  (20  ppm),  (b)  methyl  mercaptan  (50  ppm),  (c)  Indole 
(10.5  ppm),  ond  (d)  a  mixture  of  these  three  compounds 
plus  skotole  (3.5ppm).  Hematological  and  urine  analyses 
and  liver  function  tests  wore  performed  before  exposure 
end  ot  30-day  intervals  thereafter.  At  the  ond  ef  the 
90-day  ei^esure  period,  stress  tests  were  done  prior  to 
autopsy  for  gross  and  microscopic  pathology.  Mortality 
rotes  were  high  only  In  the  group  exposed  to  o  mixture  ef 
four  compounds.  There  was  evidence  that  animals  can 
adapt  to  tolerate  otherwise  lethal  concentrations  of  some 
of  these  compounds,  and  that  there  ore  great  individual 
differences  in  the  ability  to  so  adapt. 

2-523a 

ASD-TR.61-S23.  IN-FLIGHT  MEASUREMENT  OF  HELI¬ 
COPTER  ROTOR  SHAFT  LOADS  UNDER  CONTROL 
CYCLIC  TRIM  VARIATIONS.  Final  rpt,  June  1962, 
126p.  inci  illus.,  tables,  5  refs.  P:  1370,  T:  1370-04. 
C:  AF  33(616)-7292,  Vertol  DIv.,  The  Boeing  Co., 
Morton,  Po.  R.  G.  Ricks,  et  al.  SRN;  R-262.  In  OTS. 
ASTIA;  AD  285586,  Cfode  AA.  Unclassified 

The  hub  lood  moasuremant  system  developed  for  the  H-21 
helicopter  has  been  utilized  in  this  study  for  measurement 
of  metal  blade  loodr.  for  both  standard  controls  and  com¬ 
binations  of  Dlffo/antiol  Longitudinal  Cyclic  Trim. 
Cockpit  floor  motions  wore  measured  concuirently  to 
permit  eonwlotien  ef  load  and  vibration  data.  Tho  H-21 
helicopter  used  for  this  program  was  flown  at  13^500  lb 
twrmol  (poss  weight,  ihreu^  on  airspeed  sweep  and  two 
rater  speed  swoops  for  metal  blade  evaluation  with  stand¬ 
ard  controls.  At  the  some  gross  weight,  the  affect  of 
longitudinal  cyclic  was  Investigated  during  an  oirspeed 
sweep  at  normal  rotor  speed  for  each  cyclic  combination. 
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Th*  data  was  eemputor  precattod  to  previda  ratotlng  and 
flxod  coordlnoto  (yatam  lead*  on  di#  futaloga  and  eor- 
rolatlva  vibration  data.  Torpua  ditirlbutlan  batwoon 
retort  and  total  powor  for  ooeh  cyclic  configuration  wot 
ebtoinod  from  torpuo  bridgot  letotod  on  the  forward  and 
oft  tynchrenliing  thoftt. 

2-524 

A$0-TDR-62.S24.  TENSILE  AND  CREEP  PROPERTIES 
OP  AtlO-AT  TITANIUM  SHEET  MATERIAL  AT  ELE¬ 
VATED  TEMPERATURES.  Final  rpt,  July  1962,  3Sp. 
Inel  illui.,  tablet,  and  2  roft.  P:  7%1-03.  Jamot  0. 
Hochot,  Edward  L.  Homo.  In  OTS.  ASTIA:  AD  285011, 
Cod#  AA.  Unclattifiod 

Thit  Invottigation  wot  mado  to dotormino  crotp  proportlot 
at  olovotod  tomporaturet  of  hot-rollod  anntalod  thoot 
A110-AT  titanium  alloy. 

Ttitt  wore  conducted  at  800°,  1000°,  and  1100°F  on 
thoot  tpt''’mont  cut  porollol  to  tho  direction  of  rolling. 
Difforoneot  in  proportiot  with  rotpoct  to  chtmicol  eom- 
potition  of  tho  matoriol  from  two  lourcot  woro  tmoll. 
Tho  data  includot  ultimata tontilo,  tantilo  yiold  tirongth, 
and  crotp  proportiot  at  each  tomporoture. 

Ultimata  tontilo  ttrongtht  varied  frem  132,000  pti  at 
room  tamporaturo  to  62,300  pti  at  1 100°F.  Croop  doformo- 
tion  bocomot  more  rapid  at  tho  two  higher  tamporaturot 
indicating  that  1000°F  it  eloto  to  tho  upper  uioful 
tamporaturo  limit  of  thit  alloy.  There  wot  maticod  teottor 
of  the  croop  proportiot  of  tho  alloy  at  1000°  ond  1 100°F, 
but  tho  average  ttrongth  proportiot  are  good. 


2-526 

ASD-TDR-62-526.  A  PROGRAM  TO  ADVANCE  THE 
TECHNOLOGY  OF  FIRE  EXTINGUISHMENT.  Interim 
rpt.  Sept  1962,  65p.  inel  illut.,  tablet,  and  27  roft.  P; 
6075,  T;  607507.  C:  AF  33(616)-8110,  Atlantic  Ro- 
toarch  Corp.,  Alexandria,  Vo.  hi.  Morkolt,  tt  al.  ARC- 
62-5069- F.  In  OTS.  ASTIA:  AD  288077,  Code  A  A. 

UnclattifioJ 

Extingulthing  ogontt  for  firot  of  liquid  hydrogen  in 
dowort  and  controlled  tpilit,  and  detonation  lupprottontt 
for  mixturot  ofhydrogtn  and  oxygon  gotot  woro  evaluated. 
Both  tpill  and  dowor  firot  woro  mott  effectively  oxtin- 
guithod  by  firtt  applying  a  mechanical  foom  followed  by 
potattium  bicarbonate  powder.  Foam  by  itttif  docroatod 
tho  intantity  (burning  rota)  but  oxtinguithod  neither  typo 
of  fire.  Water  fog,  ttaom,  tedium  bicarbonate,  ABC 
powder,  bromotriflueromothano,  and  nitrogen  wore  found 
ineffective  at  extingulthing  ogontt.  Ten  oddltivet  were 
evaluated  at  tupprettontt.  Carbon  tetrachloride  octad 
ot  a  tentitlier  for  the  detonation,  f^thone  or  methyl 
chloride  inhibited  the  detonotion,  but  Iron  pentocerbonyl 
wot  the  beet  tupprettont  evoluotad. 


2-528e 

ASD-TR-61-528.  NEW  METHOD  FOR  THE  DETERMINA¬ 
TION  OF  THERMAL  CONDUCTIVITIES  BETWEEN 
1000*  AND  3000*C.  Final  rpt,  June  1962,  S9p.  inel. 
illut.,  tablet.  P;  7364,  T:  73652.  C;  AF  33(6I6)-7123. 
Univ.  of  Cincinnati,  Cincinnati,  Ohio.  Miclioel  Hoch, 
Donald  A.  NIttl.  In  OTS.  ASTIA:  AD  284544,  Code  AA. 

Unclattifiod 

The  hoot  conduction  equation  In  o  finite  cylinder,  heated 
by  high  frequency  induction  and  loting  heat  only  by  radia¬ 
tion,  hat  been  tolved.  In  the  ttaady  ttata,  the  cylindrical 
turface  it  at  a  conttant  tamperoture,  and  the  flat  circular 
turfoeet  exhibit  o  temperature  gradient  along  the  radius. 
Thit  tamperoture  gradienthat  been  analytically  correlated 
to  the  thermal  conductivity.  The  thermal  conductivity  of 
molybdenum  hat  been  measured  between  2100*  and  2400*K 
and  thot  of  vanadium  between  16(X)*  and  1800*K;  for 
molybdenum,  k  =-0.191T  +81.0,  for  vanadium  k  = 
0.0320T  -41.4BTU/hr-ft-*F. 

2-529 

ASD-TOR.62-529.  IMAGE  INTENSIFIER  ISOCON  FEA¬ 
SIBILITY  STUDY.  Final  rpt,  Aug  1962,  26p.  inel  illus., 
tablet,  1  ref.  P;  4156,  T;  415605.  C;  AF  33(616)-7696, 
Rodio  Corp.  of  America,  Lancaster,  Pa.  R.  E.  Hoffman. 
In  OTS.  AD  283594,  Code  AA.  Unclottified 

A  comparison  it  mode  of  the  operating  principles  of  image 
orthicons  and  image  isoeont.  The  superiority  the 
image  isocon  it  shewn  by  a  graphic  representation  of  the 
output  signal  resulting  frem  an  image  of  black,  gray,  and 
white  stripes.  Experimental  intantifier  image  itocont 
hoving  electrostatic  focus  intantifier  section  of  the  type 
developed  under  Contract  DA 44-009- Eng-3254  and  isocon 
readout  structure  as  developed  under  Contract  AF  33(616)- 
6497  were  constructed  for  evaluation  of  the  performance 
of  the  combination.  The  tube  performance  it  expressed 
in  terms  of  resolution,  aperture  response,  signal-to-noise 
ratio,  and  dynamic  range. 

Information  on  the  equipment  necessary  for  operation  of 
the  Intantifier  image  isocon  and  operating  procedure 
is  included. 

2-529X 

ASD-TDR-61-529.  DETERMINATION  OF  THE  EFFECTS 
OF  ELEVATED  TEMPERATURE  MATERIALS  PROP¬ 
ERTIES  OF  SEVERAL  HIGH  TEMPERATURE  ALLOYS. 
Final  rpt,  June  1962,  367p.  inel  Illus.,  tobies.  P:  7381, 
T:  738103.  C:  AF  33(616)-7056,  Southwest  Research 
Inst.,  Son  Antonie,  Tex.  M.  M.  Lemcee,  A.  Trevino,  Jr. 
In  OTS.  ASTIA:  AD  287223,  Code  AA.  Unclassified 

This  investigation  was  conducted  to  determine  mechanical 
properties  of  several  high  performorMe  alloys  at  room  ond 
elevated  tamperaturet.  The  effects  of  temptrature  (up  to 
19(X)*  F)  and  exposure  (up  to  1(XI0  hours)  at  temperature 
on  the  tensile,  compressive,  bearing  ond  shear  properties 
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war*  datarminad  from  maaturad  stratt>tlrain  iniormation 
in  both  tha  aloitie  and  ploitie  ranga.  Tha  following  fiva 
motarioli  wara  eonaidarad  in  tha  program;  I.  301  axtro 
hard  itainlaia  itaal;  2.  Ph1S-7Mo  (TH10S0);  3.  AM  355; 
4.  Ranodl;  5.  N-155. 

All  matarial  wat  from  0.050-ineh  ahaat,  axcapt  tha  motarial 
for  tha  1/8-ineh  diomatar  ihaor  pint,  which  wara  fabri- 
catad  from  1/4-ineh  plata.  Haot  traatmant  woe  in  ac- 
cordonea  with  axiiting  tpaeifications  for  tha  matarialt, 
or  othor  procadurat  approvad  by  ASD  to  davalop  tha 
optimum  strangth  propartiat.  Daieriptiona  of  taat  apaci- 
mana,  aquipmant,  and  procaduraa  uaad  ara  includad.  Taat 
raaulta  ore  raportad  in  tablaa  and  in  curvaa  ahowing  the 
effacta  of  tamparatura  and  time  on  the  varioua  mechanical 
propartiaa. 

2  530 

ASD.TDR.62-530.  BASES  OF  NEUTRON  DAMAGE 
MONITORING.  Final  rpt,  June  1962,  74p.  inci  illua., 
tablaa.  11  rafa.  P;  7360,  T;  736003.  C:  AF  33(616)- 
7902,  TRG,  Inc.,  Syoaaat,  N.Y.  L.  Solon,  at  ol.  In  OTS. 
ASTIA:  AD  283983,  Coda  AA.  Unclaaaified 

Tha  problema  of  monitoring  and  reporting  neutron  damage 
effacta  have  bean  reviewed.  The  commonly  uaad  monitora 
and  tha  onolyaea  general  ly  aaaociated  with  them  are 
diacuaaed  in  relation  to  tha  problema  of  damage.  Areoa 
requiring  further  development  or  raviaion  of  technique  ore 
indicated.  Throe  analytical  procaduraa  ore  daacribed, 
each  auitable  in  different  aituationa  dependent  upon  the 
aompla  under  conaidaration,  the  datectora,  and  the  control 
fluxea  available. 

Raaulta  of  monitoring  damage  to  atructurol  ateal  (obtained 
by  NRL)  are  examined  in  aome  detail  to  laom  what  they 
imply  about  the  atote  of  damage  monitoring  and  analyaia. 

2-533 

ASD.TDR.62-S33.  ELECTROLUMINESCENT  -  PHOTO¬ 
CONDUCTOR  ELEMENTS.  Final  rpt,  Aug  1962,  87p. 
incI  illua.,  tablaa,  50  rafa.  P;  1610-7062,  T:  70949.  C: 
AF  33(6I6)-8020,  Waatinghouaa  Raaeorch  Lab.,  Pitta- 
burgh,  Pa.  P.  N.  Wolfe,  at  al.  SRN:  62-961-45522-Rl. 
In  OTS.  ASTIA:  Code  XX.  Unclaaaified 

Aa  a  roault  of  an  earlier  atudy  of  high  apeed  eleclro- 
luminaacent-photoconductive  logic  elementa,  a  moteriala 
improvement  program  waa  undertaken.  Elactroluminaa- 
conca  atudiaa  were  concentrated  on  dc-pulae-excitad  thin 
film  alactroluminora,  whoaa  relevant  propartiaa  auch  aa 
raaponaa  apaed,  quantum  efficiency,  apactral  output, 
temparatura  dependance,  and  maintonance  ore  aummariiad. 
Raaaarch  on  photoconductora  waa  concamed  with  prapa- 
tion  techniquea  for  high-purity  tingle  cryatala  and  evap¬ 
orated  filma  of  cadmium  tulfido,  ond  with  parformonca 
improvemanta  attainable  in  tingle  cryttola  by  optimizing 
trap  dittributiona.  In  apita  of  aignificont  odvoncaa 
achieved  in  tha  program,  it  it  concluded  that  tha  detirad 
logic  alamant  apaed  it  not  likely  to  be  attained  with 


aimple,  two-terminal  alactroluminora  and  photoconductora, 
but  rather  will  require  tha  uaa  of  davicaa  incorporating 
additional  gain,  poaaibly  three-terminal  alactroluminora. 

2-536 

ASO.TDR.62-536.  VIBRATION  AND  SHOCK  EXCITER 
USING  ELECTRIC- FI ELDMODULATIONOFHYDRAULIC 
POWER.  Final  rpt,  Aug  1962,  69p.  inci  illua.,  tablet,  6 
rafa.  P;  1309,  T:  130904.  C:  AF  33(616)-8468.  Stan¬ 
ford  Rntaarch  Inat.,  Menlo  Park,  Calif.  J.  J.  Eiga,  E.  C. 
Frozar.  SRN:  3715.  In  OTS.  ASTIA:  AD  287846, 
Code  AA.  Unclaaaified 

A  reaaarch  project  haa  led  to  tha  daaign  and  conatruction 
of  a  novel  form  of  ahock  and  vibration  exciter.  Thia 
thock-ahaker  it  driven  by  hydraulic  power,  controlled  by 
*valvat*with  no  moving  porta.  Theta  modulatora  conaiat 
of  concentric  cylindera,  inauiated  from  each  other,  and 
aeparated  by  narrow  gapt  through  which  a  apecial  di¬ 
electric  fluid  it  pumped.  Voltogaa  applied  between  tha 
cylindera  control  tha  fluid  flow  by  their  direct  action 
upon  the  fluid,  in  what  hot  been  called  the  Winalow 
effect.  New  informotion  about  the  behavior  of  thia 
electric  fluid  waa  developed  in  order  that  a  mathamatical 
model  of  a  thock-ahaker  ayatam  could  be  formulated.  Tha 
raaulting  equationt  allow  acaling  tha  ayatam  to  fit  tpec- 
ified  output  goolt,  given  varioua  fluid  paromalert.  Tha 
electricol  circuita  developed  during  thia  project  provide 
for  acceleration  feedback,  to  reduce  diatortion  ond  to 
regulate  acceleration  level,  and  for  poaition  feedback  to 
keep  the  output  piaton  centered.  Brief  taata  thowad  that 
thia  thock-ahaker  wot  capable  of  vibroting  a  10-pound 
moat  at  17  g  peak.  Maximum  retpanae  waa  at  about  150 
cpt,  falling  off  at  higher  or  lower  fraquenciaa,  with  uaabla 
reaponae  between  about  20  epa  and  3(XX)  cpt.  More  baaic 
inveatigation  of  tha  fluid  it  recommended  at  etaantiol  to 
an  avoluotion  of  the  limitationa  and  practicolity  of 
devices,  auch  aa  thia  thock-ahaker,  using  electric  fluids. 

2-538 

ASD-TDR-62-S38.  STUDY  OF  THE  FLIGHT  CONTROL 
REQUIREMENTS  FOR  A  MANNED  LUNAR  VEHICLE. 
Final  rpt,  July  1962,  227p.  inci  illua.,  tables,  and  29  reft. 
P:  8219,  T:  82165.  C:  AF  33(616)-7626,  Vought  Astro¬ 
nautics,  Dollaa,  Tax.  M.  C.  Bean,  P.  C.  Kramer.  ASTIA: 
AD  331554,  Code  AA.  Secret 

Tha  basic  flight  control  requiramanta  for  an  unmanned 
vehicle  are  determined;  the  role  of  the  human  it  deter¬ 
mined  using  tha  tome  vehicle  and  control  equipment;  and 
specific  problem  areas  are  praaantad  for  further  analysis. 
Tha  mitaion  phases  which  received  primary  conaidaration 
are  the  lunar  landing,  the  lunar  launch,  and  the  eartli 
return  midcourae. 

Trajectory  atudiaa  are  praaantad  which  aatabliah  landing, 
boost,  and  earth  return  midcourae  trajectory  conditions. 
Control  and  guidance  laws  ora  tyntheaized  which  minimize 
accuracy  requiramanta  while  maintaining  near  optimum 
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(u«l  utiliiallon.  Simulated  landing,  using  both  outomatie 
control  and  manual  control,  or#  roportod. 

A  control  systom  is  machanizod  using  oquipmont  of  tbs 
type  presently  available  or  feasible. 

2-540 

ASD-TOK-62-S40.  A  STUDY  OF  FREE  RADICALS  AND 
OTHER  INTERMEDIATE  SPECIES  AND  INTERNAL 
ENERGY  transfer  PROCESSES  IN  IRRADIATED 
CHEMICAL  SYSTEMS.  Final  rpt.  Sept  1962,  45p.  incl 
illus.,  tables  and  20  refs.  P:  7360,  T:  736003.  C; 
AF  33(616)-7587,  Armour  Research  Foundation,  Chicogo, 
III.  P.  Y.  Feng,  et  ol.  In  OTS.  ASTIA:  Code  XX. 

Unclassified 

This  report  describes  o  study  of  the  role  of  internal 
energy  transfer  processes  in  rodiotion  chemicol  reactions 
involving  free  radicals  and  other  intermediate  species, 
using  0  series  of  alkyl  iodides  with  different  carbon  choin 
lengths  os  the  experimental  systems.  It  was  found  that, 
(l)with  increasing  size  of  the  alkyl  group  in  o homologous 
series,  for  example  the  l-iodoolkones,  the  extent  of  C-l 
bond  rupture  decreases  regularly,  whereas  both  the  H2 
and  the  HI  yields  increase;  (2)  products  with  procticolly 
identical  yields  are  formed  in  the  rodiolyses  of  two  sys¬ 
tems  with  similar  elemental  compositions,  one  consisting 
of  pure  Ci£H33l,  and  the  other  on  equimolecular  mixture 
of  CgHis  and  CgHiyl.  Analysis  of  these  results,  together 
with  those  available  in  the  literature,  show  that  energy 
initially  localized  elsewhere  in  an  alkyl  iodide  molecule 
cannot  efficiently  cause  C-l  bond  breakage  despite  the 
letter's  low  bond  strength,  i.e.  internal  energy  tronsfer 
does  not  play  on  important  role  in  these  reactions.  Instead, 
it  is  concluded  that  the  product  yields  ore  dependent  on 
the  effective  electron  fractions  of  the  various  groups  in 
the  irradiated  system,  o  parameter  which  permits  the 
quantitative  correlation  of  the  outcomes  of  the  rodiolytic 
reactions  investigated  in  this  program. 

2-541 

ASD-TDR.62-541.  LUBRICATION  IN  SPACE  ENVIRON¬ 
MENTS.  Final  report,  June  1962,  12p.,  incl  tobies  ond 
illus.  P;  3044-04,  -03,  -05.  Robert  L.  Adomezok,  Robert 
J.  Beniing,  Herbert  Schwenker.  Not  in  OTS.  ASTIA; 
AD  284165,  Code  AA.  Unclassified 

Solid,  semi-solid,  and  liquid  lubricants,  hydraulic  fluids, 
heat-transfer  fluids,  and  novel  lubrication  techniques  are 
discussed  with  respect  to  the  current  stote  of  the  art  ond 
the  future  capabilities  of  these  various  materials  and, 'or 
their  application.  The  severe  environmentol  conditions 
of  space  ore  compared  against  both  the  current  and  future 
state  of  the  art  in  the  field  of  lubrication  ond  energy- 
transfer  medio.  Research  efforts  currently  being  pursued 
by  the  Nonmetollie  Materials  Loborotory  of  ASD  to  pro¬ 
vide  new  and  improved  lubricants  ore  described.  A  brief 
interpolation  is  also  given  of  the  overoll  lubricant  picture 
with  respect  to  space  technology  in  terms  of  reliability 
and  system  design. 


2-542  (Pert  I) 

ASD-TDR-62-542,  Pt.  I.  NEW  AND  IMPROVED  MATE¬ 
RIALS  FOR  EXPANDABLE  STRUCTURES.  Final  rpt, 
June  1962,  60p.  incl  illus.,  tables.  P;  7320,  T;  732002. 
C:  AF  33(616)-7854,  (zoodyeor  Aircraft  Corp.,  Akron, 
Ohio.  D.  M.  Marco.  Not  in  OTS.  ASTIA:  AD  282929, 
Code  AA.  Unclassified. 

V/ork  performed  during  the  first  year  of  Contract  No.  AF 
33(616)-7854,  ‘‘New  and  Improved  Materials  for  Expand¬ 
able  Structures,*  is  presented.  Details  of  specific  re¬ 
search  programs  which  hove  been  initiated  are  not  in¬ 
cluded.  The  objective  of  the  program  was  to  establish 
the  general  material  requirements  for  expandable  struc¬ 
tures;  review  present  material  research  activities  in  this 
oreo;  and  to  recommend  and  generate  specific  program 
areas  in  which  additional  research  is  required.  General 
approach  used  to  fulfill  these  objectives  was  to  review 
recent  applicable  technical  publications  and  reports  ond 
to  contact  active  reseorchers  and  organizations  working 
in  this  field.  Information  thus  obtained  was  reviewed 
and  summarized  along  with  information  available  at  GAC 
from  which  recommendations  were  made  as  to  research 
programs  which  should  be  initiated.  Materials  review  was 
divided  into  two  oreos:  (1)  materials  for  space  station 
and  accessories  ond  (2)  re-entry  materials.  General 
environmental  conditions  to  which  expandable  structures 
moteriols  will  be  exposed;  general  material  parameters, 
results  of  literature  survey  in  the  areas  of  textile  mate¬ 
rials,  high  temperature  materials,  elastomers,  and  ultra¬ 
violet  degradation  of  polymers;  the  research  review  with 
respect  to  space  station  and  accessories,  end  re-entry 
moteriols,  hove  been  summorized  and  are  presented. 
Also  reported  is  information  obtained  from  contacts  with 
various  organizations  and  o  bibliography  of  documents 
and  references  used  in  this  progrom. 

2-546 

ASD-TDR-62-544.  PULSED  LIGHT  INVESTIGATION. 
Finol  rpt,  June  1962,  81p.  incl  illus.,  tables.  P:  5043, 
T;  50723.  C;  AF  33(616)-7680,  .Motorola  Inc.,  Systems 
Reseorch  Lab.,  Riverside,  Colif.  W.  J.  Nolon,  Jr.  RLF- 
3854-1.  Not  in  OTS.  ASTIA:  AD  289419,  Code  AA. 

Unclassified 

The  possibility  of  decreasing  the  size  and  increasing  the 
brightness  of  spark  discharges  by  immersing  the  elec¬ 
trodes  in  oil  has  been  investigated  over  the  range  of 
0.05  to  20  joules  stored  energy  and  1  to  10  kv  initial 
voltage.  At  energy  levels  below  one  joule,  discharges 
in  oil  showed  increased  brightness  and  longer  duration 
thon  when  in  air.  Above  three  joules,  with  initial  voltages 
of  five  kv  or  less,  the  pulse  in  oil  was  shortened  with 
respect  to  that  in  air  and  showed  very  fast  rise  and 
decay  times,  possibly  os  a  result  of  refractive  effects 
of  a  shock  wave  in  the  oil.  The  brightness  in  oil  was 
in  some  coses  less  than  in  air,  probably  due  in  part  to 
obscuring  by  the  electrodes.  At  10  kv,  a  discharge  of  10 
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Feurth  Quarter 


ieulat  Niewod  higher  hrIghIneM  In  ell  then  in  air  (but 
net  higher  then  on  air  dlteherge  at  S  kv)  end  centiderebly 
deereeted  electrode  wear,  both  effect*  being  prebobly 
the  reeult  of  the  larger  gep.  Vinyl  eleeving  «ra*  the  only 
materiel  found  mechanically  end  eptlcelly  eulteble  fsr 
the  envelope  of  the  diacherge  chamber. 

2.S46e  (FortI) 

A$0.TR41-S4«,  Pt.  I.  INVESTIGATION  OF  A  NET 
CREW  SEAT  CONCEPT  FOR  ADVANCED  FLIGHT 
VEHICLES:  Invettigetlen  And  Oeeign.  Final  rpt,  June 
1962,  160p.  Incl  illut.,  table*,  26  ref*.  P:  1425,  T; 
142502.  C:  AF  33(616)-7934,  Chenee  Vought  Cerp., 
Dalle*,  Tex.  P.  W.  Weed,  Jr.  AST/E  I R- 1 3567.  Net  in 
OTS.  ASTIA:  AO  285088,  Cod*  AA.  Uncleeeified 

Thi*  report  deeeribe*  the  Invettlgetion  end  d**ign  of  e 
Net  Crew  Seat  Support-Reetralnt  Sy*t*m,  for  u**  in  labo¬ 
ratory  exporiment*  to  demenetrot*  th*  feeeibility  of  using 
•hi*  concept  In  advanced  flight  vehiele*.  An  investigo- 
tlon  wo*  conducted  to  determine  eeeting  and  restraint 
requiromsnts,  and  dofln*  solutions  to  cortein  support- 
restraint  problem*.  Several  design  concept*  for  th* 
solution  of  these  problem*  were  devoteped.  Trod* 
studies  were  conducted  and  th*  optimum  solution  to  each 
problem  determirwd-  Experiments  were  conducted  to 
determine  some  of  th*  physical  characteristics  of  Nylon 
and  Dacron  Roschel  Knit  cloth.  Lood-doflection  curves 
and  load-time  curves  were  developed,  A  Net  Crew  Seat 
Support  Restraint  System  wo*  designed  end  analysed 
structurally  for  th*  load*  anticipated  in  vehicles  which 
or*  recovered  vertically  or  horixontolly. 

2-552a  (Pert  I) 

ASO-TR-61-S52,  Pt.  I.  FLIGHT  PATH  ERROR  AND 
DISPERSION  ANALYSIS  GENERALIZED  COMPUTER 
PROGRAM:  Problem  Foimuletlen.  Final  rpt,  Aug  1962, 
73p.  incl  Ulus.,  tables,  16  refs.  P:  1431,  T;  14074. 
C:  AF  33(6161-7899,  McDonnell  Aircraft  Corp.,  St. 
Louis,  Mo.  Robert  C.  Brown,  *t  ol.  Not  in  OTS.  ASTIA: 
AD  286446,  Cod*  AA.  Unclassified 

Th*  mathematical  procedures  and  computotional  tech¬ 
niques  necessary  to  perform  automatic  practical  error 
and  dispersion  analysis  of  th*  trajectories  of  flight 
vehicles  ore  described.  Th*  computation  program  is 
formulated  for  throe  alternate  statistical  methods  ranging 
from  the  simple  root-sum-squores  combination  of  devia¬ 
tions  to  th*  mere  complex  random  sompling  of  the  trajec¬ 
tory  population,  by  computing  trojoctories  with  randomly 
generated multi-arrar-sourea*.  The  program  it  specifically 
oriented  for  computation  on  th*  IBM  7090  digital  computer. 

2-S52a  (Port  II) 

ASD-TR.61-552,  Pt.  II.  FLIGHT  PATH  ERROR  AND 
DISPERSION  ANALYSIS  GENERALIZED  COMPUTER 
PROGRAM:  User’s  Menuol.  Final  rpt,  Aug  1962,  215p. 
incl  lllu*.,  5  ref*.  P:  1431,  T:  14074.  C:  AF  33(616)- 


7899,  McDonnall  Aircraft  Corp.,  St.  Louis,  Me.  Newell 
E.  Usher.  Not  in  OTS.  ASTIA:  AD  286079,  Cod*  AA. 

Unclostifiod 

A  cemputor  program  to  perform  practical  error  and  dlt- 
pertlen  analyses  of  th*  trajectories  of  flight  vehicles  Is 
doscribed.  Three  alternate  methods  for  porformbtg  the 
sMtisticol  analysis  have  boon  programmed  and  complet* 
information  for  program  usage  it  included.  These  molhodt 
rang*  from  th*  simple  roet-sum-squores  combination  of 
deviations  to  th*  mere  complex  random  sampling  of  th* 
trajectory  population  by  computing  trajectories  with 
randomly  generated  multi-error  sources.  Th*  computer 
program  mutt  be  operated  on  an  IBM  7090  data  procetting 
system  within  th*  SHARE  Operating  System,  SOS. 

2-552a  (Part  II,  SuppI  I) 

ASD-TR.61-SS2,  Pt.  II,  Sup  1.  FLIGHT  PATH  ERROR 
AND  DISPERSION  ANALYSIS  GENERALIZED  COM¬ 
PUTER  PROGRAM:  User’s  Menuol:  Pragrom  Listing. 
Finol  repoH,  Aug  1962,  188p.  P;  1431,  T:  14074.  C; 
AF  33(6161-7899,  McDonnell  Aircraft  Corp.,  St.  Louis, 
Mo.  Newell  E.  Usher,  Harold  Axe.  Not  in  OTS.  ASTIA: 
AD  286085,  Cod*  AA.  Unclassified 

Th*  program  listing  presented  within  this  supplement  wot 
obtained  on  on  IBM  7090  data  procetting  system  using 
the  SHARE  Operating  system,  SOS.  This  listing  repre¬ 
sent*  the  contents  of  th*  Flight  Path  Error  and  Dis¬ 
persion  Analysis  (Moralised  Computer  Program  SQUOZE 
Deck.  Th*  SQUOZE  deck,  olto  considered  to  be  a  port 
of  this  supplement,  wo*  prepared  by  th*  SOS  system  from 
o  symbolic  dock  (SCAT  deck)  and  o  series  of  modifica¬ 
tions  to  th*  program.  Th*  program  listing  gives  both 
symbolic  ond  octal  representation  of  instructions  and 
data  olong  with  corresponding  absolute  mochin*  loca¬ 
tions.  Th*  lost  port  of  th*  program  listing  presents  o 
complet*  list  of  symbol*  which  or*  used  in  th*  computer 
program,  along  with  associated  page  numbers.  Each 
page  number  references  th*  particular  pag*  of  the  listing 
where  th*  corresponding  symbol  it  defined. 

2-553 

ASD-TDR-62-553.  ALKALINE  BATTERY  EVALUATION. 
Interim  rpt,  June  1962,  11  Ip.  incl  illus.,  tables,  5  refs. 
P:  8173,  T:  817304.  C:  AF  33(6161-7529,  Inland  Test¬ 
ing  Laboratories,  Cook  Electric  Co.,  Dayton,  Ohio.  W.W. 
Clark,  W.  G.  Ingling,  and  I.  F.  Luke.  In  OTS.  ASTIA; 
AD  278647,  Cod*  AA.  Unclassified 

This  report  covert  th*  first  three  periods  of  an  alkaline 
battery  applied  research  and  failure  analysis  program. 
Th*  purpose  of  this  program  it  to  establish  a  brood  bote 
of  battery  test  data  for  us*  in  th*  design  of  th*  electricol 
system  of  future  space  vehicles  and  to  determine  th*  oc- 
tuol  failure  mechanism  of  all  new  battery  systems  under 
varying  environmental  and  cycle-life  conditions  so  that 
Improved  space  batteries  can  be  developed.  Another  ob¬ 
jective  it  to  determine  techniques  and/or  materials  to 
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pr*¥Wit  liMM  failurat,  whlla  at  tha  cnaia  tima  Inetaai; 
tha  usobla  watt-lia«ir«-|>ar-powa4  capability  and  eyela  llfa 
of  tha  battary.  To  data<  cyela>lifa  taata  hova  baan  eon- 
duetad  an  ona  typa  of  12  ompara4io«jr,  taalad  .Xckol- 
eodmlum  coils  In  four  taiwparotura  anvirenmantt  and  four 
dapfhs  of  disehorga,  in  groups  of  10  colls  ond  in  botlai*  ' 
ios  of  30  calls. 

Initiol  rasults  In  fha  program  show  that:  (I)  Coll  cycia* 
lifa  with  shallow  dlschorgss  Is  eonsldarobly  longor  ihon 
cycla-lifo  at  daap  disehorgas  ond  (2)  Cycla>lifa  it  ra- 
dueod  by  high  and  low  omblant  tomporoturas. 

Tha  program  includst  on  avoluotlon  of  ona  lypa  of  15 
ompara-hour  tllvar-eodmlum  and  ona  typa  of  25  amporo- 
hour  tllvor>iinc  taalad  calls.  In  addition  to  on  avoluotlon 
of  ona  typa  of  20  omparadiour  nickal>cadmlum  calls.  Tha 
tost  rasults  on  thasa  calls  will  ba  includad  in  (ha  naxt 
tochnieal  raport. 

2-5530 

ASD-TR-d1-5S3.  STUDY  AND  EXPERIMENTAL  INVES- 
TIGATION  ON  SAMPLING  RATE  AND  ALIASING  IN 
TIME-DIVISION  TELEMETRY  SYSTEMS.  Final  ipt, 
Juna  1962,  161p.  inel  lllut.,  22  laft.  P:  4107,  T; 
410718.  C:  AF  33(616)-8033,  Aaronulronie,  A  Division 
of  Ford  Motor  Co.,  Newport  Baach,  Calif.  J.  W.  Capps, 
at  ol.  U-1387.  In  OTS.  ASTIA:  AD  278515,  Coda  AA. 

Unclottifiad 

A  study  to  datarmina  fha  affaet  of  I)  data  powar  spactrum 
and  2)  syttam  design  poramatort  on  aliasing  and  data 
Intarpolotion  srror  hot  boon  eonductad.  Rasults  ora  op- 
pllcabls  to  tima-divislon  multiplaxad  talamatry  systams. 
In  particular,  tha  results  apply  to  tha  commonly  used 
PAM-FM,  PD^FM  and  PCM-FM  talamatry  systams.  Doto 
was  obtainad  on  the  basis  of  combined  analysis  ond 
axperimont  with  emphasis  on  tha  daHvatlon  of  experi¬ 
mental  ly  proven  design  parameters.  The  program  con¬ 
sisted  of  three  photes;  1)  A  survey  was  conductod  to 
datarmina  typical  telemetry  data  spectra;  2)  Analysis  was 
performed  to  predict  accuracy  performance  of  practical 
data  and  interpolation  filters  using  selected  examples. 
Included  is  a  mora  general  analysis  to  detormlne  optimum 
filter  transfer  hinctions,  both  raalliobla  and  non-reoli  sable; 
3)  Experimantal  tests  using  data  spectral  models  ware 
parformad  to  derive  proven  interpolation  accuracy  par- 
formonca  on  the  basis  of  practical  filters  and  design 
parameters.  Tha  experimental  tests  utilised  a  PAM-FM 
system  to  derive  an  accurate  maosuramant  of  attainable 
porformonca  and  to  Indicate  when  other  equipment  factors 
begin  to  Impose  a  limit  on  data  recovery  accuracy. 

2-SS8a 

A$0-TR-61-558.  SOLAR  ABSORPTANCE  AND  TOTAL 
HEMISPHERICAL  EMITTANCE  OF  SURFACES  FOR 
SOLAR  ENERGY  COLLECTION.  Final  rpt,  July  1962, 
60p.  inci  illus.,  table,  13  refs.  P;  7340,  T;  734007. 
C:  AF  33(616)-60-3,  AF  33(616)-61-29,  U.S.  Naval 
Radiological  Defonse  Lab.,  Son  Francisco,  Calif.  C.  P. 


Butlar,  R.  J.  Jenkins,  W.  J.  Porkor.  Net  In  OTS.  ASTIA; 
AD  28^2>  Coda  AA.  Unclassified 

Tha  solar  obserptanca  and  tha  total  hafflispharical 
omlttanca  ora  rapertad  batwaon  200°  and  800°C  for  6 
polished  metals,  8  metals  with  porous  surfaces,  and  15 
coated  metals.  Tha  solar  obserptanco  Is  dotarmlnod 
from  tha  rota  of  tamparotura  rise  whan  the  spociman  is 
exposed  ta  (he  radiation  of  a  cerad  carbon  arc  whose 
spectral  distribution  slmulotos  sunlight.  The  total 
homispharlcol  amittanca  Is  datarminad  from  tha  rata  of 
tamparotura  decoy  whan  tha  arc  rodiotien  Is  removed. 
All  measurements  ora  mode  on  spocimons  opproximotaly 
3/4  Inchas  In  diamatar  suspended  in  a  block-wall  evac¬ 
uated  chamber.  Tha  thermal  convarsion  afficiancias  of 
all  surfaces  os  a  function  of  tamparature  ora  reported. 


2-560 

ASD.TDR-62-560.  LOW  TEMPERATURE  ADSORPTION 
OF  CARBON  DIOXIDE.  Final  rpt.  Sept  1962,  44p.  incI 
illus.,  tobies.  P:  6146,  T:  614609.  C;  AF  33(616)- 
8323,  AiResearch  Manufacturing  Co.,  Los  Angeles  9, 
Calif.  G.  Christansan.  SS-715-R.  Not  in  OTS.  ASTIA: 
Coda  XX.  Unclassified 

A  test  program  was  conducted  to  study  lew  tamparature 
adsorption  of  carbon  dioxide  by  synthetic  zaolitas  for 
possible  application  to  space  vehicle  environmantal  con¬ 
trol  systams.  Typa  5A  molecular  sieves  and  a  1  mole  par 
cant  carbon  dioxide  concentration  ware  used  for  most  of 
tha  tests.  The  range  of  tha  conditions  included  tempera¬ 
tures  from  S30°R  (o'  3C0°R,  and  process  air  superficial 
velocities  from  30  fpm  to  150  fpm.  Presented  in  the  raport 
ora  (ha  results  of  tha  tests  vrhich  include:  (1)  (ha  affect 
of  superficial  velocity  on  adsorption,  (2)  .the  effect  of  bad 
length  on  adsorption,  (3)  tha  effect  of  low  tamparotura  on 
adsorption,  (4)  vacuum  and  thermal  desorption  of  siave 
adsorbed  at  low  temperatures,  and  (5)  miscellaneous  data 
such  as  pressure  drop,  temperature  rise,  and  pallet  size. 
The  experimantal  rasults  ore  extensively  presented  and 
include  adsorption  curves  showing  sieve  load  as  a  func¬ 
tion  of  tima,  as  well  as  curves  of  sieve  eopacity  and 
adsorption  efficiency. 

2-561 

ASD-TDR-62-561.  DIFFUSION  IN  TITANIUM  AND  TITA¬ 
NIUM  ALLOYS.  Final  rpt,  Oct  1962,  57p.  inci  illus., 
tables,  33  refs.  P:  7351,  T:  735105.  C;  AF  33(616)- 
7656,  Armour  Rasaorch  Foundation,  Chicago,  III.  Rodney 
P.  Elliott,  In  OTS.  ASTIA:  Coda  XX.  Unclassified 

Tha  self-diffusion  of  Ti  and  the  intardiffusion  of  Al,  Zr, 
Mo,  V,  and  0  in  Ti  have  been  invostigatad  in  thatamparo- 
tura  range  6(X)°-I300°C.  Oifhision  couples  ware  prepared 
by  roll-bonding  or  press-bonding.  Electron  microprobe 
methods  ware  used  to  datannina  the  penetration  of  the 
substitutionall,  uieeoivad  panatration  of  intorstitially 
dissolved  oxygen. 
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Tho  oloclren  mlerepiebo  ondytlt  could  not  bo  utod  to 
dotormino  tho  ponotration  eurvot  of  Al  in  Tl  bocouto  of 
tho  vory  high  obtorption  of  ehoroetoriotle  Al  x>radlotion 
by  Tl. 

Tho  tolhdlffuilon  of  Tl  wo*  invoitigotod  by  studying 
ponotration  of  TI44,  forniod  by  bombarding  scandium  with 
protons.  Difhision  couplos  wort  formed  by  dissolving 
T|44-onrichod  TIOg  Into  tho  Tl. 

Tho  diffusion  oquotlons  for  Mo  and  V  in  evTi,  and  for  tho 
solf-diffusion  of  Tl  must  bo  considorod  prolimlnory. 

2-562 

ASD-TDR-62-S62.  EVALUATION  OF  COMMERCIAL 
RADIANT  HEATERS.  Sopt  1962, 12p.  inci  tables.  Weapon 
Systems  101A,  102A,  and  119L.  R.  J.  Foiorstoin.  Not  in 
OTS.  ASTIA:  AD  288292,  Code  AA.  Unclassified 

A  program  was  undertaken  to  evaluate  radiant  hooting 
equipment  that  was  currently  available.  The  equipments 
of  five  manufacturers  were  evaluated.  The  primary  factors 
considered  were;  (1)  operational  hazards  and  personnel 
safety,  (2)  ease  of  equipment  operation,  (3)  portability  of 
equipment,  and  (4)  feasibility  of  equipment  for  field  use. 
Asoresultoftests,  none  of  the  items  evaluated  adequately 
met  the  minimum  USAF  requirements. 

2-566a 

ASD.TR.61-S66.  WIDE-RANGE-TEMPERATURE  SPRINGS. 
Final  rpt.  May  1962,  96p.  incI  illus.,  table,  6  refs.  P; 
7351,  T:  735106.  C:  A F  33(6 16)-6284,  Uni v.  of  Michigan, 
Ann  Arbor,  Mich.  H.  Gascoigne,  et  at.  In  OTS.  ASTIA: 
AD  278801,  Code  AA.  Unclassified 

Bimetallic  spring  iystems  of  40%  nickel-60%  iron  alloy 
combined  with  Inconel  X  and  type  304  stainless  steel 
exhibit  characteristics  suitable  for  applications  from 
-65®F  to  600®F.  In  this  range  the  spring  constant  is  held 
within  ±0.25%. 

The  general  theory  of  bimetallic,  temperature  independent 
helical  coil  and  Belleville  type  springs  is  presented.  The 
bimetallic  systems  tested  show  that  a  temperature  inde¬ 
pendent  spring  is  feasible  although  working  stresses  must 
be  maintained  at  relatively  low  levels. 

2-567a 

ASD.TR.61-567.  INDIUM  ANTIMONIDE  FOR  SEMI- 
CONDUCTOR-DEVICE  FEASIBILITY  STUDIES.  Final 
rpt,  Dec  1961,  95p.  inci  illus.,  tables,  25.refs.  P:  4159, 
T:  41652.  C:  AF  33(616)-6450,  Battelle  Memorial  Inst., 
Columbus,  Ohio.  T.  S.  Shilliday,  et  al.  Not  in  OTS. 
ASTIA;  AD  273795,  Code  AA.  Unclassified 

InSb  magnetoresistance  voltage  regulators  designed  as  a 
bias  source  for  tunnel  diodes  were  constructed.  Output 
specifications,  0.1  amp  at  150  mv  ±5  per  cent,  were  met 
over  most  of  the  operating  range. 


Geodogrooment  has  been  obtained  between  dotofmlnotlons 
of  Impurity  concenlratlen  In  InSb  by  analysis  of  electrical 
properties  and  determ biotiens  mode  by  coleulatlen  from  a 
knowledge  of  the  amount  of  impurity  added  and  its  segre¬ 
gation  coefficient. 

To  ovoid  anisotropic  segregation  of  certain  impurities 
which  occur  in  pulling  InSb  crystals  along  tho  <11l> 
direction,  growth  along  <I10>  and  <31 1 >  directiens  was 
studied.  Good  single  crystals,  radially  homogeneous  In 
Impurity  concentration,  wore  obtained. 

Fabrication  of  InSb  p-n  junctions  by  out-diffusion  of  anti¬ 
mony  and  by  thin-fllm  techniques  was  explored. 

Both  p-  and  n-type  films  of  InSb  were  deposited  by  flash 
evaporation.  Majority  carrier  densities  were  lO^Vcm^  or 
greater. 

2-569 

A$D-TDR-62-569.  DEVELOPMENT  OF  FABRIC  BASE 
MATERIALS  FOR  SPACE  APPLICATIONS.  Final  rpt, 
June  1962,  112p.  inci  illus.,  tables.  P;  7340,  7320,  T; 
734005,  732002.  C;  AF  33(616)-8250,  Westinghouse  De¬ 
fense  Center,  Baltimore,  Md.  A.  T.  Hawthorn,  C.  N. 
Gosnell.  Not  in  OTS.  ASTIA;  AD  282507,  Code  AA. 

Unci  ossified 

This  project  was  designed  to  produce  new  and  improved 
coated  fibrous  structure  materiolsfer  rigidizoble  expanded 
structures  for  future  aerospace  uses.  Woven  fiberglos  it 
coated  with  polymeric  eompositiont  designed  to  retain 
flexibility  until  rigidizotion  it  required.  Two  techniques 
involving  removal  of  port  of  the  coating  (normolly  a  plasti¬ 
cizer)  are  evaluated  and  found  satisfactory  for  producing 
a  rigid  structure.  Inflotible  structures  are  used  to  demon¬ 
strate  the  methods.  A  third  procedure  for  rigidizotion  is 
outlined  from  o  theoretical  viewpoint  only. 

The  Investigation  it  restricted  to  continuous  filament 
glass  yam  and  coating  compounds  based  on  polyvinyl 
chloride  and  polyurethane  polymers.  The  effects  of  yams, 
weoves,  and  coating  composition  ore  investigated  with 
respect  to  their  rigidizotion  capability.  Criteria  used  to 
determine  the  relative  merit  of  a  coated  fabric  matrix  are 
buckling  strength  under  compression  loading  and  a  modifi¬ 
cation  of  the  standard  stiffness  test  forplastics.  Relative 
rates  of  rigidizotion  are  measured  for  several  candidate 
material  s. 


2-571 

A$D-TDR-62-571.  DEVELOPMENT  OF  RECEIVER 
OVERLOAD  PROTECTION  CIRCUIT  FOR  RADIO  SET 
AN/ARC-34.  Final  rpt,  July  1962,  42p.  inci  illus.  P; 
9057.  C;  AF  33(604)-37505,  The  Magnavox  Co.,  Fort 
Wayne,  Ind.  SRN:  62-559.  ASTIA;  Code  NC.  Secret 

This  report  describes  the  development  of  a  circuit  modifi¬ 
cation  to  Radio  Set  AN/ARC-34  to  improve  the  operating 
characteristics  of  the  Radio  Set.  This  improvement  ex- 
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twidt  til*  rang*  of  Input  ontonno  signal  lovolt  evor  which 
Ih#  rocolvor  con  properly  eporoto. 

Tho  circuit  modification  it  doterlbod  physically  ond 
eporotionolly.  Evaluation  tosts  vorifisd  tho  offoetivonoss 
of  tho  circuit. 

2-S74 

ASD.TDR.62-S74.  FLUIDS  (FUELS.  LUBRICANTS, 
HYDRAULIC  FLUIDS,  AND  ELECTRONIC  COOLANTS) 
FOR  HIGH  TEMPERATURE  APPLICATIONS.  Finol  rpt, 
Aug  1962,  26p.  inci  illut.,  toblos,  and  10  rofs.  P:  3044 
and  3048,  T:  304403,  304404,  and  304405.  M.  P.  Dunnom, 
Not  in  OTS.  ASTIA:  Codo  XX.  Unclottifiod 

This  report  dools  with  tho  timely  oreo  of  advanced  fluids 
for  high  temperature  applications.  A  review  of  the  source 
and  nature  of  high  temperature  fuels,  lubricants,  hydraulic 
fluids,  ond  electronic  coolants  Is  given  and  thelimitations 
of  the  more  conventional  fluids  are  discussed.  Recent 
informotion  on  the  types  of  advanced  high  temperature 
fuels,  lubricants,  hydraulic  fluids,  and  electronic  coolants 
and  data  on  their  properties  are  included. 

2.57S 

ASD-T0R^2-S7S.  VACUUM  TECHNIQUES  IN  RADIA¬ 
TION  CHEMISTRY.  Final  rpt,  July  1962,  24p.  incI  illus., 
table,  4  refs.  P;  7367-01.  Roger  E.  Rondeau.  In  OTS. 
ASTIA:  AD  284463,  Cede  AA.  Unclassified 

This  report  describes  the  high  vocuum  apparatus  and 
methods  used  in  the  radiation-chemicol  studies  of  organic 
compounds.  The  design  and  use  of  high-vacuum  systems 
for  the  purification,  degassing,  filling,  and  sealing  of 
irradiation  ampoules  ore  explained.  The  post-irradiation 
techniques  of  removal,  separation,  meosurement,  and 
collection  of  the  volatile  products  of  radiolysis  ore  also 
described. 

2-586 

A$D-TDR-62-586.  ELECTROLUMINESCENT  DISPLAY 
TECHNIQUES.  Final  rpt,  June  1962,  78p.  inci  illus., 
tables,  5  refs.  P:  4335,  T:  433520.  C:  AF  33(616)- 
8065,  General  Telephone  and  Electronics  Laboratories, 
Dayside,  N.Y.  M.  S.  Wosserman,  S.  Talesnich,  S.  Yondo. 
TR62-707,  708.16.  Not  in  OTS.  ASTIA;  Code  XX. 

Unclassified 

The  development  of  two  types  of  solid-stote  electro¬ 
luminescent  (EL)  display  devices  is  described.  The  first 
device,  discussed  in  Part  A,  is  a  compact,  alphanumeric 
message  display  using  EL  disploy  characters  and  photo- 
conduetive-electroluminescent  (PC-EL)  circuits  to  trans¬ 
late  6-blt  binary  input  information  to  the  display  code,  to 
gate  the  information  to  the  selected  characters  and 
to  store  the  displayed  information  on  eoch  character. 
Construction  of  a  feasibility  model  that  displays  ten  3/8- 
inch-high  characters  in  a  line  3-3/4  inches  long  Is  de¬ 
scribed,  and  recommendations  ore  mode  for  improving  the 
performance  of  the  device  with  respect  to  uniformity  of 


the  PC-EL  layers,  circuit  design  and  capacitive  coupling 
problems  introduced  by  close  electrode  spocings. 

The  second  panel,  discussed  in  Port  B,  combines  certoin 
unique  properties  of  piezoelectric  ond  electroluminescent 
materials.  The  basic  panel  requires  only  four  properly 
timed  electrical  inputs  to  produce  a  spot  of  li|^t.  Opera^ 
ing  principles  are  discussed  and  the  timing  relationships 
to  position  the  spot  of  light  at  any  desired  point  ore 
derived.  The  development  of  an  improved  panel  using 
special  input  transducers  for  higher  brightness  and  em¬ 
ploying  a  solid-state  drive  system  for  producing  oscillo¬ 
scope  patterns  is  described. 

2-587 

A$D-TDR-62-587.  CATEGORY  II  EXTREME  TEMPERA¬ 
TURE  EVALUATION  OF  A  B-52H  AIRCRAFT.  Final 
rpt.  Sept  1962,  449p.  inci  illus.  P:  101A.  W.  A.  Hawes, 
Capt,  USAF,  C.  K.  Sandstrom.  Not  in  OTS.  ASTIA; 
Code  XX.  Unclassified 

This  report  on  extreme  environmental  tests  of  the  B-52M 
aircraft  describes  test  procedures,  presents  instrumenta¬ 
tion  data,  discusses  test  results,  analyzes  extreme 
temperature  deficiencies,  and  makes  recommendations 
for  their  correction.  Tests  of  extreme  environmental 
effects  on  the  B-52H  oircraft  determined  that  it  will  be 
operationally  effective  from  -65°F  through  +105'F.  The 
evaluation  of  the  engine  anti-ice  system,  a  test  of  con¬ 
siderable  importonce,  could  not  be  accomplished  since 
the  production  system  was  not  installed  in  the  test  air¬ 
craft.  The  following  modifications  should  be  mode  to 
improve  the  reliability  of  the  B-52H  weapon  system  in 
extreme  environmental  conditions;  Improve  the  cabin  air 
conditioning  system;  improve  the  overall  reliability  of  the 
AS(3-21  fire  control  system;  provide  more  reliable  ALT-13 
heat  exchangers;  decrease  the  noise  level  at  the  Offense 
and  Defense  Stations  to  comply  with  HIAD  specifications; 
ond  provide  a  more  reliable  pneumatic  engine  starting 
system. 

2-587a 

ASD-TR-61-587.  THE  DRAG  OF  CONES,  PLATES,  AND 
HEMISPHERES  IN  THE  WAKE  OF  A  FOREBODY  IN 
SUBSONIC  FLOW.  Final  rpt,  Dec  1961,  inci  illus., 
tobies,  5  refs.  P:  6065,  T;  60252.  C;  AF  33(616)-8310 . 
Dept,  of  Aeronautics  and  Engineering  Mechanics,  Univ.  of 
Minnesota,  Minneapolis,  Minn.  H.  G.  Heinrich  and  E.  L. 
Hook.  Not  in  OTS.  ASTIA;  AD  272766,  Code  AA. 

Unclassified 

The  drag  of  a  number  of  bodies  having  some  resemblance 
to  aerodynamic  deceleration  devices  was  measured  in  free 
stream  and  in  the  woke  of  an  ogival  cylinder.  The  diam¬ 
eter  ratio  of  the  woke  producing  body  and  the  decelera¬ 
tion  devices  as  well  as  the  distance  between  the  two 
bodies  was  varied.  With  the  exception  of  the  sphere,  the 
drag  of  the  deceleration  device  located  in  the  wake  is 
less  than  Its  free  stream  drag. 
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2-5S9 

AS0.TDR.62-S89.  MECAVOLT  ELECTRONICS,  SUB¬ 
MILLIMETER  WAVE  RESEARCH.  Intorim  rpt.  Dm  6, 
177p.  inel  illut...  tobUt,  31  roft.  P;  5237,  T;  523701. 
C:  AF  33(616)-7043,  Ultrotnierowavo  Soetion,  Eloetrlcol 
Enginoaring  Rotooreh  Laboratory,  Enginooring  Exporimont 
Station,  Univ.  of  Illinois,  Urbono,  III.  P.  D.  Colsmon,  ot 
ol.  Annual  Report  No.  2,  Toehnical  Not#  No.  3.  Not  in 
OTS.  ASTIA;  AD  282430,  Cod*  AA.  Unclottifiod 

Dotign  studios  on  a  35  kmc,  1  Mov  oloetron  occolerotor 
and  bunchar  ara  prasantod.  Tha  itructura  anvisionad  is 
a  matal  disk-loadad  wavaguida  25  cantimatars  long, 
oparoting  with  a  field  strength  of  tha  Order  of  40  to  50 
kv/em,  under  a  drive  power  of  100  kilowatts.  Tha  aim 
is  to  produce  harmonic  currant  fraquancias  in  excess  of 
1,000  kmc  to  drive  boom  coupling  structuros  and  produce 
submillimatar  wove  power. 

An  altomativa  transvarsa  daflaction  electron  bunching 
schema  operating  at  125  kv  and  35  kmc  is  also  being 
studiad.  This  scheme  has  tha  advantage  of  requiring  for 
lass  RF  power  than  tha  longitudinal  systom  and  hence 
may  be  extended  to  an  even  higher  base  frequency. 

Beam  coupling  schemes  being  considered  are:  1)  Ceren¬ 
kov  interaction  couplers,  2)  dielectric  Fabry-Perot  reson¬ 
ators,  and  3)  coherent  deceleration  radiators.  Interaction 
resistances  per  wavelength  in  excess  of  10^  ohms  in  a 
plasma  Cerenkov  coupler  appear  feasible.  Ferrite  medio 
yield  value  in  excess  of  10^  ohms  per  wavelength.  An 
interaction  resistance  of  140  ohms  has  been  demonstrated 
for  0  de-celeroticn  radiator  using  o  matol  target  to  abruptly 
stop  a  1  Mov  bunched  beam. 

2.589a  (Vel  I) 

ASD.TR.81.S89,  Vol.  I.  THE  RADIO  SPECTRUM  FROM 
10  Cc  TO  300  Cc  IN  AEROSPACE  COMMUNICATIONS: 
General  Description  of  Phase  I  Study  and  Phase  II  Pi«- 
grem.  Interim  rpt,  Jan  1962,  35p.,  22  refs.  P:  4335,  T: 
433509.  C:  AF  33(616)-7868,  RCA  Victor  Co.,  Ltd., 
Research  Laboratories,  Montreal,  Conado.  F.  G.  R. 
Warren,  etal.  Research  Report  No.  6-400-1.  Not  in  OTS. 
ASTIA:  AD  276274,  Code  AA.  Unclassified 

A  survey  of  the  state  of  development  and  of  knowledge 
In  the  frequency  range  10-300  Gc,  with  porticular  refer¬ 
ence  to  possible  uses  in  aerospace  communications,  is 
described.  Information  contained  In  Volumes  II  to  VII  is 
summarized,  tha  subjects  covered  being: 

Vol.  II -Generation  and  High  Level  Amplification  of 
Mllllmatar  Waves 

Vol.  Ill -Components,  Transmission  Techniques  and 
Materials 

Vel.  IV-Propagotion  and  Absorption 
Vol.  V-Plosmc  Effects  in  Aerospace  Communications 
Vol.  VI  -  Systom  Considerations 
Vel.  VII -Applications  (Classified) 


Tha  program  for  the  second  port  of  the  prelect  is  dis¬ 
cussed.  Proposed  axporlmantal  work  covers  four  oreas. 
These  are  studias'ef: 

1.  Millimeter  wave  detectors 

2.  Boom  transmission  techniques 

3.  Interaction  of  antennas  with  plasmas  in  this 
frequency  region 

4.  Millimeter  wove  components  using  plasmas. 
2-5890  (Vel  V) 

ASD.TR.61.S89,  Vel.  V.  THE  RADIO  SPECTRUM  FROM 
10  Cc  TO  300  Gc  IN  AEROSPACE  COMMUNICATIONS: 
Plasma  Effects  In  Aerespace  Communications.  Interim 
rpt,  Marl962;  282p.  inci  illus.,  tobies,  165  refs.  P:  4335, 
T:  433509.  C:  AF  33(616).7868,  RCA  Victor  Co.,  Ltd., 
Montreal,  Canada.  I.  P.  French  and  M.  P.  Bachynski. 
RCA  Victor  Research  Report  No.  6-400-5(7-401-3).  Not 
in  OTS.  ASTIA:  AD  282610,  Coda  AA.  Unclassified 

A  review  of  the  role  of  natural  and  artificial  plasmas  in 
aerospace  communications  is  presented. 

Tha  theory  opplicable  to  antenna  breakdown  at  high 
altitudes  and  methods  of  estimoting  the  breakdown  r-f 
fields  and  powers  for  various  microwove  antennas,  mainly 
in  the  frequency  range  above  tan  kllomagocyclas  (10  Gc), 
is  given.  The  ionized  shock  wove  of  o  re-entry  vehicle 
is  studied  with  special  reference  to  the  problem  of  prapo- 
goting  r-f  energy  through  it.  Tha  properties  of  antennos 
operating  in  ionized  regions  ore  considered,  together 
with  the  passive  microwove  radiation  emitted  by  plasmas 
which  appears  as  noise  at  a  receiver.  An  attempt  is 
made  to  evaluate  tha  role  of  other  natural  and  artificial 
plasmas  such  as  the  ionosphere,  aurora,  rocket  exhaust, 
nuclear  reactors  and  nuclear  blasts,  on  communication. 

2-591 

A5D-TDR-62-591.  STUDY  OF  ADVANCED  FLIGHT- 
VEHICLE  POWER-UTILIZATION  SYSTEMS.  Final  rpt, 
Aug  1962,  98p.  incI  illus.,  tables.  P:  8128,  T:  812805. 
C:  AF  33(616)-8179,  General  Dynomicl,  Fort  Worth,  Tex, 
SRN:  FZX-148.  Not  In  OTS.  ASTIA:  AD  278204, 
Code  AA.  Unclassified 

An  unconventional  approach  toward  utilization  of  vehicle 
power  is  presented.  Brief  mission  profiles  are  given  for 
six  manned  and  unmanned  air  and  space  craft  to  give  the 
schedule  of  operation  of  systems  which  utilize  power. 
Greater  detail  Is  presented  on  the  power  utilization  of 
two  of  these,  the  unmanned  reconnaissance  satellite  and 
the  manned  lunor-londing  and  return  vehicle.  A  general 
discussion  is  presented  on  power  sources  Intrinsic  and 
extrinsic  to  vehicles,  and  a  forecast  is  shown  for  chemi¬ 
cal,  solar,  and  nuclear  sources.  The  application  of  the 
morphological  method  to  the  development  of  new  con¬ 
cepts  Is  discussed  and  examples  given  in  an  oppondix 
of  several  ‘morphological  boxes.*  Some  of  the  concepts 
that  developed  during  tha  course  of  the  study  ore  also 
given  in  appendices.  In  addition,  the  appendices  contain 
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gantral  r«vi*wi  of  EWASERS,  radio  titaeo  eommunleo- 
tiont,  and  oloctrleol  propulilon.  It  wo*  eeneludtd  that  o 
tnedlflod  morphological  approach  effort  o  bettor  framoeroili 
for  cetrcolving  advanced  concept*.  Recommendation  *  ore 
mode  for  htnher  itrrdy  and  development  of  ihe  method  and 
new  concept*. 

2-S93 

ASD-TOR-62-993.  IONIC  THMNMG  OP  SPECMENt 
POR  ELECTRON  MICROSCOPY.  Final  rpt,  Aug  1962, 
S3p.  inci  lllu*.,  6  ref*.  AFSC  P;  7353,  T:  735303.  C: 
AF  61(052)-338,  Univer*ity  of  Pori*,  Or*ay,  France. 
Raymond  Caetaing.  Not  in  OTS.  ASTIA:  AD  287992, 
CodeAA.  Uncla**ified 

The  effect  of  very  *hert  ion  bombordmont*  on  thin  evapo¬ 
rated  cryetal*  af  gold  ha*  been  inveatigaled  by  mean*  of 
the  electron  micraocope.  The  main  effect  i*  the  produc¬ 
tion  of  a  lorge  number  of  very  email  loop*  and  the  dieop-. 
peoronce  of  the  pre-exi*ting  dieloeation*. 

Annealing  eliminate*  the  email  loop*  and  dieloeation* ap¬ 
pear  ogain.  Thi*  phenomenon  i*  retponeible  for  the 
rou^nee*  obeerved  on  eomple*  of  heavy  metal*  thinned 
down  by  ionic  poliehing. 

2-594 

ASD-TOR-62-S94.  INVESTIGATION  OF  TANTALUM 
AND  ITS  ALLOYS.  Final  rpt,  Oct  1962,  246p.  incI  illu*., 
table*,  28  ref*.  AFSC  P:  7351-01.  C;  AF  33(616)-7688, 
Battelle  Memorial  Inetitute,  Columbue,  Ohio.  F.  F. 
Schmidt,  et  al.  In  OTS.  ASTIA;  Code  XX.  Uneloeeified 

Fabrication  reeulte,  bend  ductility,  teneile  propertie*  at 
low  and  high  temperature,  high-tomperoture  etreee-ruptur* 
data,  welding  etudiee,  metallurgicol  etudie*  (both  recry*- 
tallizotion  behovior  and  heat  treatment),  and  oxidation 
behavior  of  tontalum  and  tantalum-baee  olloyi,  ore  pre- 
eented.  Several  tontalum-baee  alloy*  were  found  to  have 
outstanding  itrength  properties  at  temperatures  to  1925C 
(3500F),  combined  in  many  case*  with  excellent  room- 
temperature  ductility.  Particularly  outstanding  in  thi* 
respect  are  alloys  in  the  system  To-Mo-W. 

2-595 

ASD-TDR-62-595.  STRUCTURAL  TEST  PROGRAM 
B-58A  AIRPLANE.  Final  rpt,  Aug  1962,  IIOp.  inci 
illu*.  ond  table*.  P:  1417,  T:  13865.  John  C.  Grogan. 
Not  in  OTS.  ASTIA:  AD  288078,  Cod*  AA.  Unclassified 

Result*  of  the  structural  test*  conducted  on  the  complete 
airframe  of  the  General  Dynamic*  B-58A  airplane  covering 
all  critical  flight,  landing,  take-off,  and  ground  handling 
condition*  are  presented.  Both  room  and  elevated  tem¬ 
perature  condition*  were  considered  in  the  progrom. 
Because  of  airplane  gross  weight  growth  and  other  con¬ 
sideration*  ,  four  basic  structural  configuration*  were 
tested.  The  latest  being  the  final  structural  configuration 
thot  will  bo  employed  by  the  using  command.  A  descrip¬ 


tion  of  each  configuration  and  Ihe  structural  medlflcotien* 
necessary  for  each  ore  outlined  in  the  Appendix. 

Numerous  structural  failure*  and  other  design  deficiencies 
were  encountered  during  the  test  program  and  the  corre* 
spending  recommended  changes  or* discussed  in  the  body 
of  the  report  ond  tabulated  in  the  Appendix. 

With  B-58A  airplanes  in  the  structural  configuration  of  the 
using  command,  including  the  ASD  recommended  changes 
resulting  from  structural  failures  and  deficiencies,  Ihe 
airplanes  are  structurally  capable  of  withstanding  the 
static  ultimate  loads  generoted  by  the  conditions  tabulated 
in  the  Appendix. 

2-595  (SuppI  I) 

ASD-TDR-62-595,  SuppI  1.  STRUCTURAL  TEST  PRO¬ 
GRAM  B-S8A  AIRPLANE.  Final  rpt,  Aug  1962,  12p.  inci 
illu*.  P;  1417,  T:  13865.  Allan  M.  Norton,  lAt  USAF. 
Not  in  OTS.  ASTIA;  AD  287955,  Cod*  AA.  Unclassified 

The  MB-1C  free  fall  pod  for  the  B-58A  airplane  was  sub¬ 
jected  to  a  complete  static  test  program  covering  all  of 
the  critical  captive  flight,  free  fall,  and  ground  handling 
conditions.  The  pod  body,  fins,  pylon,  and  hooks  satis¬ 
factorily  supported  the  required  ultimate  loads  for  all  pod 
design  conditions.  Therefore,  the  pod  is  considered  to 
have  full  structural  load  capabilities  for  the  parameter* 
of  the  conditions  specified  in  this  report. 

2-596 

ASD-TDR-62-596.  AN  ELECTRONICALLY  CONTROLLED 
HIGH  SPEED  STREAK  CAMERA.  Final  ipt,  July  1962, 
21p.  inci  illu*.,  4  ref*.  P:  7360,  T:  736003.  0.  Van  P. 
Sessoms,  III,  Lt.  T.  W.  Bailey.  In  OTS.  ASTIA:  AD 
287531,  Code  AA.  Unclassified 

This  report  describes  the  design  and  development  of  an 
electronically  controlled  high  speed  streak  camera.  The 
camera  employs  a  magnetic  suspension  and  drive  mech¬ 
anism  which  allows  a  prismatic  mirror  to  be  suspended 
frictionlessly  in  a  magnetic  field  and  to  be  driven  to 
extremely  high  rotational  velocities.  This  provides  the 
streak  camera  with  a  time  resolution  and  controllability 
which  could  not  be  achieved  by  more  conventional  means. 

The  design,  development,  and  initial  operation  ore 
described,  but  no  performance  data  is  available  as 
odministrative  and  technical  problems  forced  termination 
of  the  project  before  it  could  be  completed. 

2-598 

ASD-TDR-62-598.  AN  EVALUATION  OF  A  CESIUM 
MAGNETIC  TRIODE.  Final  rpt,  June  1962,  130p.  inci 
illu*.,  tables,  3  ref*.  P;  TEE-4011-15,  T:  817305-3. 
C:  AF  33(616)-8204,  Thermo  Electron  Engineering  Corp., 
Waltham  54,  Mass.  Dr.  E.  N.  Coraboteas,  G.  Miskoiczy, 
ond  A.  Wolpert.  In  OTS.  ASTIA;  AD  278844,  Cod*  AA. 

Unclassified 
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GiMieral  •quotlen*  or#  derived  (or  e  magnetic  triede  and 
design  parameters  ore  obtained.  Experimental  models 
were  constructed  with  previsions  to  very  parameters. 
The  models  were  fabricated  using  oil  metal*ceramlc  com* 
penents  to  ochieve  uniform  test  conditions  and  to  demon* 
stroto  the  extent  to  which  o  device  incorporating  the 
magnetic  triode  features  eon  be  mode  practical  both  from 
the  point  of  view  cf  ruggedness  and  that  of  adoptability 
to  o  heat  source.  Extensive  eiqtsrimenlal  results  ore 
obtained  in  on  Ignited  and  in  on  unignited  mods.  An 
analysis  of  the  experimental  results  is  presented. 

2*SMa 

ASD.TIU1*Sra.  SOME  CONSIDERATIONS  ON  HARDEN* 
INC  OF  SPACE  VEHICLES  AGAINST  NEARBY  NUCLEAR 
DETONATIONS.  Final  rpt,  May  1962,  38p.  inci  illus., 
tables,  n  refs.  P;  6906,  T;  37551.  C;  AF  33(657)- 
7167,  American  Science  and  Engineering,  Inc.,  Cambridge, 
Mass.  0.  R.  Anderson  and  J.  W.  Carpenter.  ASTIA: 
Code  NC.  Secret-Restricted  Data 

2*600 

ASD.TDR.62-600.  DEVELOPMENT  OF  A  PHOTOEMIS- 
SIVE  SOLAR  ENERGY  CONVERTER.  Final  rpt.  Sept 
1962,  78p.  incI  illus.,  tables,  27  refs.  P;  8173,  T: 
817301*9.  C:  AF  33(616)*84IS,  National  Research  Coip., 
Cambridge,  Mass.  Peter  Fowler,  et  oi.  In  OTS.  ASTIA; 
Code  XX.  Unclassified 

The  characteristics  of  a  photoemissive  solar  energy  con¬ 
verter  were  studied.  The  practical  form  of  this  device  it 
a  perforated  sheet  of  o  dielectric  such  os  polyethylene 
terephthalote  resin  coated  on  one  side  with  a  photoemitter 
and  on  the  other  with  o  low  work  function  conductor. 
Photoelectrons  omitted  from  the  front  surface  by  solar 
radiation  fall  back  through  the  holes  and  are  collected  on 
the  back  surface.  The  resulting  charge  transfer  builds  up 
a  potential  difference  which  may  be  used  to  perform  useful 
work.  Models  were  constructed  and  tested  in  evacuated 
glass  envelopes  of  ultraviolet  transmitting  glass  using  a 
xenon  arc  as  a  solar  simulator.  The  observed  power  con¬ 
version  efficiency  was  of  the  order  of  10*^*.  There  wos 
no  correlation  between  converter  efficiency  and  geometri¬ 
cal  parameters.  Measurements  of  spectral  response 
showed  good  agreement  with  published  values  for  Cs3Sb. 
Life  tests  did  not  show  any  deleterious  effects  due  to  the 
evaporation  which  would  be  expected  to  occur  in  space. 
Calculation  of  rotes  of  evaporation  indicated  a  life  of  0.8 
yeor  at  27'C  and  70  years  at  O'C.  The  effect  of  oblique 
incidence  was  found  by  experiment  to  be  a  decrease  in 
output  at  a  lower  rate  with  respect  to  angle  of  incidence 
than  would  be  predicted  by  the  consine  low.  It  was  found 
that  Cs-Sb  surfaces  can  be  formed  at  temperatures  con¬ 
siderably  below  120°  C  by  co-deposition  of  cesium  and 
antimony. 


T;  63619.  C;  AF  33(616)*8250,  David  Clark  Co.,  Inc., 
Worcester,  Mass.  A.  J.  Kennewoy,  III.  In  OTS.  ASTIA: 
Cede  XX.  Unclassified 

Due  to  the  variable  environments  United  States  Air  Force 
personnel  are  subjected  to,  survival  equipment  reliability 
it  becoming  an  urgent  critical  requirement.  Work  eon* 
tinues  in  design  and  fabrication  of  items  which  fulfill  the 
requirements,  ore  lightwei^t  and  will  integrate  easily 
with  ether  flijdtt  equipment. 

This  report  describes  approach  methods,  problem  areas 
and  progress  mode  in  fabricating  a  one-man  cold  water 
survival  raft,  several  underarm  life  preservers  with  and 
without  parachute  homest  integration,  end  redesign  ap¬ 
proaches  to  the  standard  one-man  life  raft  (PK-2  and 
MB-4).  The  problem  of  designing  and  integrating  one  item 
with  another  without  compromising  individual  character¬ 
istics  is  discussed.  Practical  solutions  were  achieved 
In  most  areas. 

3-601a 

A$D*TR*61-601.  STUDY  OF  HELICOPTER  ROTOR- 
ROTOR  INTERFERENCE  EFFECTS  ON  HUB  VIBRA¬ 
TION.  Final  rpt,  June  1962,  79p.  inci  illus.,  9  refs.  P: 
1370,  T;  137009.  C;  AF  33(616)-6757,  Mass.  Inst,  of 
Tech.,  Cambridge,  Moss.  J.  F.  Duvivier.  In  OTS. 
ASTIA;  AD  284877,  Code  AA.  Unclassified 

A  study  of  the  effect  of  spacing  between  tandem  three 
bladed  helicopter  rotors  on  the  vertical  and  in-plane 
shears  transmitted  ot  the  rear  rotor  hub  wos  made  in  o 
wind  tunnel  by  exciting  the  rear  rotor  in  resonance  with 
the  third  harmonic  airload.  Theoretical  third  harmonic 
vertical  shears  based  on  Mongler’s  inflow  distribution  for 
0  single  rotor  are  compared  with  the  exparimentol  results 
measured  on  a  single  rotor  and  at  the  rear  rotor  of  four 
tandem  configurations.  First  harmonic  vertical  and  in¬ 
plane  shears  and  sixth  harmonic  vertical  shears  are  also 
presented.  Pressure  measurements  mode  at  ten  points  of 
one  blade  were  used  for  correlation  with  the  measured 
vertical  shears,  and  one  case  of  harmonic  airload  distri¬ 
bution  is  presented.  Harmonic  analyses  of  the  test  data 
are  included. 

2-603a 

A$D-TR-61-603.  STUDY  AND  DEVELOPMENT  OF  AN 
ELECTRIC  SIDE  STICK  CONTROLLER  FOR  AERO¬ 
SPACE  VEHICLES.  Final  rpt,  May  1962,  128p.  inci 
illus.,  tables,  14  refs.  P;  8226,  T:  822601.  C;  AF 
33(6 16)-66 10,  Minneapolis-Honeywell  Regulator  Co., 
Minneapolis,  Minn.  H.  C.  Graves,  A.  J.  Bailey,  and 
D.  L.Mellen.  Not  in  OTS.  ASTIA;  Code  XX. 

Unclassified 

This  document  describes  the  engineering  program  con¬ 
ducted  under  USAF  sponsorship  on  on  electric  side  stick 
controller  for  advanced  aerospace  vehicles.  The  imme¬ 
diate  objective  of  the  program  wos  to  develop  an  electric 
side  stick  controller  for  the  X-15  Research  Vehicle  which 


2-601 

ASD.TDR  S2  601.  INTEGRATION  OF  PERSONAL  EQUIP¬ 
MENT.  Final  rpt,  Sept  1962,  Xp.  inci  illus.  P;  6336, 
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wgt  eempotlbl*  with  <li«  MH-96  AdflpMv*  Flight  Control 
Syttom.  A  loconJory  and  moro  gonorol  ob|oetlvo  wot  to 
dovolop  omplrleol  data  on  tha  human  onglnoorlhg  atpoct* 
of  tido  itlek  eontrollor  doalgn  wAtch  would  bo  applicoblo 
to  moro  odvoneod  oarotpaeo  vahlelot. 

Tho  program  Ineludod  oxtonalvo  fll^A*  ****  ovoluotioni  In 
o  JF'IOIA  aircraft.  Excollont  oitoarlmantal  rotultt  woro 
obtolnod  during  tho  eouroo  of  tho  program,  loading  to  a 
coneroto  •pacification  for  an  aloelrle  tide  •tick  for  tho 
X-15  Rotoorch  Vohlela. 

Now  oroai  of  tide  stick  porformanco  which  noodod  Invos* 
tlgotlon  boeoma  opporont  during  this  study  but  they  wars 
outside  tho  scepo  of  this  study.  Thsso  areas,  such  as 
lew  L/D  landings,  pond  I  stick  porformanca,  and  adaptive 
modal  variations,  ore  discussed. 

The  development  of  the  electric  side  stick  was  closely 
related  to  the  features  andeharaetoristics  of  the  Honeywell 
Adaptive  Flight  Control  System;  therefore,  an  Appendix, 
‘Adeptive  Flight  Control  Concepts,*  has  been  included 
In  this  report  for  background  information. 

2-dOSa 

ASD-TR41^.  THE  DECAY  OF  ELECTROMAGNETIC 
RADIATION  IN  CASEOUS  DISCHARGES.  Interim  rpt, 
Oct  1961,  47p.  inci  illus.,  tables,  24  refs.  P;  4150,  T; 
41670.  C;  AF  33(616)-5479,  Electrical  Engineering 
Dept,,  Univ.  of  Minn.,  Minneapdis,  Minn.  A.  D.  Koske 
and  H.  J<  Oskom.  In  OTS.  ASTIA:  AD  273249,  Code  AA. 

Unclassified 

One  of  the  important  parameters  determining  the  properties 
of  gaseous  plasmas  is  the  value  of  the  average  electron 
energy.  For  instance,  the  phenomena  occurring  in  dls> 
Integrating  plasmas  depend  strongly* on  this  energy  and 
thus  on  the  transient  behavior  of  the  overage  electron 
energy. 

Calculations  relating  to  the  characteristic  time  constant 
of  the  electron  energy  for  electron-neutral  and  electron-ion 
interactions  ore  presented.  A  method  is  described  for 
measuring  this  time  constant  and  preliminary  results  are 
given. 

2-606a 

ASD-TR-61-606.  SUBMILLIMETER  WAVE  MASER.  Final 
rpt,  Dec  1961,  19p.  IncI  illus.  P:  5237,  T:  42016.  C; 
AF  33(616)-6764,  Lab,  for  Electronics,  Inc.,  Boston, 
Mass.  Jerome  L.  Altman.  In  OTS.  ASTIA;  AD  272231, 
Code  AA.  Unclassified 

A  report  an  unsuccessful  attempt  to  generate  submilli¬ 
meter  waves  (600  micron  wavelengths)  by  Maser  action, 
using  sodium  vapor  as  the  medium,  D]  sodium  line  as  the 
pump  frequency,  and  a  quarts  tube  os  a  resonator.  The 
hypothesis,  experimental  approoch  ortd  procedure,  as 
well  as  the  sodium  cell,  source  of  pumping  frequency,  and 
optical  system  ore  described.  Possible  reasons  for  failure 
ore  examined. 


2-611  (Pert  I) 

ASD-TDR.62-611,  Pt.l.  INPORMATION  TRANSFER  EF¬ 
FICIENCY  OF  WIDEBAND  COMMUNICATION  SYSTEMS; 
Informetlen  Efficiency  ef  Blnery  Cesunenlcetleii  Systems. 
Final  rpt,  July  1962,  121p.  Inel  illus.,  tables,  15  refs. 
P;  4335,  T;  433522.  C;  AF  33(616)-8283,  Purdue  Univ., 
School  of  Electrical  Engineering,  Lafayette,  Ind.  J.  C. 
Hancock  and  E.  M.  Sheppard.  In  OTS.  ASTIA:  AD 
284450,  Code  AA.  Unclassified 

Most  ef  the  work  which  has  been  done  with  binary  com¬ 
munication  systems  up  until  now  has  assumed  operation 
in  0  symmetric  mode.  This  work  Is  concerned  with  the 
problem  ef  evaluating  various  combinations  of  modulation 
and  detection  in  both  symmetric  and  non- symmetric  modes 
of  operation. 

The  most  frequently  used  criterion  for  describing  per¬ 
formance  in  a  binary  system  is  total  probability  of  error. 
A  discussion  ef  this  and  other  criteria  is  given. 

I 

Several  types  of  conventional  binary  systems  are  analyzed 
and  compared  under  the  conditions  that  additive  goussion 
white  noise  is  the  only  perturbing  influence. 

A  similar  type  of  analysis  is  given  for  a  group  of  matched 
filter  systems  which  includes  both  coherent  and  non¬ 
coherent  matched  filter  detection  of  amplitude  and  fre¬ 
quency  shift  keyed  signals  in  the  face  of  goussion  white 
noise  and  the  coherent  matched  filter  detection  of  phase 
shift  keyed  signals. 

All  ef  the  systems  discussed  ore  compared  on  the  tome 
basis  by  using  a  time  bandwidth  product  which  allows  the 
signol-to-noise  ratios  on  which  the  conventional  system 
analysis  is  based  to  be  converted  to  an  energy  per  symbol 
to  noise  spectral  density  ratio,  which  is  the  basis  for 
matched  filter  analysis. 

2-611  (Port  M) 

A$D-TDR-62-611,Pt.ll.  INFORMATION  TRANSFER  EF¬ 
FICIENCY  OF  WIDEBAND  COMMUNICATION  SYSTEMS: 
Binary  Cemmunicotion  Systems  Using  Wideband  Signals. 
Final  rpt,  July  1962,  151p.  inci  illus.,  13  refs.  P:  4335, 
T;  433522.  C;  AF  33(616)-8283,  Purdue  Univ.,  School 
of  Electrical  Engineering,  Lafayette,  Ind.  J.  C.  Hancock, 
W.  D.  Wade.  In  OTS.  ASTIA;  AD  284451,  Code  AA. 

Unclassified 

Ithas  been  poiniedout  that  communication  systems  having 
wideband  signal  waveforms  have  certain  advantages  over 
the  conventional  narrowband  systems.  This  report  de¬ 
scribes  the  results  of  o  research  program  which  examined 
in  detail  the  informotion  efficiency  of  wideband  systems. 

The  results  presented  in  this  report  fall  into  three  major 
categories;  (1)  analysis  of  systems  utilizing  linear  re¬ 
ceivers  (i.e.,  synchronous  receivers,  etc.),  (2)  analysis 
of  system  utilizing  nonlinear  receivers,  and  (3)  analysis 
and  description  ofmethods  which  con  be  used  for  realizing 
certain  optimum  and  sub-optimum  wideband  receivers.  The 
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Javlopwant  of  ihaM  tepiet  It  botod  on  <Im  gtetittricol 
eenetpt  of  a  ilgnol  tpoe#. 

Fiem  Iha  centldorotlan  of  iha  lypat  el  nolte  wlileii  ent 
may  oxpact  to  oneountor  ehtn  uting  wideband  tyttomt,  It 
It  apparent  that  a  relotlvaly.  tephlttleatod  epproeeb  It 
required  In  order  to  obtain  die  required  pkytlcel  reellie* 
tient.  Beeeute  the  nature  of  the  Interference,  in  general, 
will  not  be  known  In  detail  to  thedetlgner,  certain  odeptive 
techniquet  ere  Incorporated. 

2.«11(Pert  III) 

ASO.TDIt.62411,  Ft.  III.  INFORMATION  TRANSFER 
EFFICIENCY  OF  WIDEBAND  COMMUNICATION  SYS- 
TEMSi  A  Wideband  Adoptive  Ceoununtcetien  Syttom. 

Final  rpt,  July  1962,  218p.  inci  illut.,  60  reft.  P:  4335, 
T:  43352Z  C:  AF  33(616)-«383k  Purdue  Univ.,  School 
of  Electrical  Engineerings  Lefoyetto,  Ind.  J.  C.  Hancock, 
W.  C.  Lindiey.  In  OTS.  ASTIA;  AD  284452,  Code  AA 

Unclattifled 

Statlttieol  methodt  ore  ^lled  to  Ihe  adaptive  eonmunl- 
cetion  problem.  Communicating  throu^  a  random  multi¬ 
path  channel  with  odditive  nolte  it  contidered. 

Probability  of  error  It  evaluated  in  doted  form  for  three 
different  modet  of  operation.  A  major  conclutlon  token 
from  ihete  eiprettlont  It  that  the  probability  of  error  in 
no  cote  dependt  directly  on  the  channel  gain,  but  rather 
it  a  hinctlon  of  the  total  overage  energy  received  from  oil 
prapogotlon  modet.  It  it  thown  that  the  Information  gain 
concerning  Ihe  multipath  ttructure  increatet  rapidly  for  o 
few  bondt  of  Identification  time  after  which  information 
build  up  begint  to  taturote.  Thit  it  important  boeoute 
there  will  be  available  at  the  receiver  only  a  finite  time 
for  which  to  identify  thit  channel  condition.  The  variance 
of  the  ehoimel  ettlmotot  ore  computed  for  maximum  and 
minimum  identification  time.  It  it  thown  that  the  bond- 
widtli  of  the  tron emitted  waveform  it  the  important  param¬ 
eter  for  accurate  meaturement  of  the  multipath  ttructure, 
while  a  tinutoid  It  tufficlent  for  meoturlng  the  channel 
gain.  By  combining  the  channel  meaturement  techniquet 
and  tignol  detection  reiultt,  two  Ad^tive  Receiver  itruc- 
luret  oieformulatedandtheiroperatlonditcutted.  Finally, 
commentoriet  on  future  reteorch  ore  made  ondconeluiiont 
given  about  the  above  work. 

2-613 

ASD-TDR.62-613.  CRITERIA  FOR  RUPTURE  OF  CER¬ 
TAIN  TEXTILE  STRUCTURES  UNDER  BIAXIAL  STRESS 

Finol  rpt,  Aug  1962,  lip.  IncI  illut.  and  4  reft.  P:  7320- 
02.  P.  Popper,  Itt  Lt,  USAF.  In  OTS.  ASTIA:  AD 
285798,  Cede  AA.  Unclattifled 

Thit  report  outlinet  a  procedure  for  determining  the  com- 
blnationt  of  biaxial  ttrett  which  will  cause  failure  In 
certain  types  of  fabrics.  Solutions  ore  given  for  knitted 
fabrics  and  ‘diamond*  structures,  and  are  presented  in 
the  graphical  form  of  a  rupture  envelope.  Alto,  a  com¬ 


monly  used  rupture  criteria  for  eolid  moteriele  it  included 
for  cemparleen  with  the  graphic  retulte. 

2-614 

ASD.TDR-62-6  14.  DYNAMIC  RESPONSE  AND  TEST 
CORRELATION  OF  ELECTRONIC  EQUIPMENT.  Final 
ipt,  Aug  196%  123)>.  Inci  Illut.  P;  1309,  T:  130904.  C: 
AF  33(6t6)-7743,  Balt  Beronek  and  Newman  Inc.,  Cam¬ 
bridge,  Matt.  DotIs  U.  Nolteux,  et  al.  in  OTS.  ASTIA: 
AD  286862,  Cede  AA.  Unclottified 

A  new  theory  for  estimating  the  retponte  of  a  complex 
structure  it  reviewed  in  this  report.  Thit  theory  it  bated 
on  a  medal  energy  bolonce  between  the  exeltatien  and  the 
structure.  The  theory  it  general  enou^  to  opply  to  vibra¬ 
tion  excitation  at  well  at  to  oceuttic  excitation.  The 
theory  it  applied  to  o  timple  ttructure,  a  box,  timuloting 
on  electronic  pockoge  excited  by  a  reverberant  acoustic 
field,  and  it  verified  for  this  cate  by  experiments.  Some 
refinements  of  the  experimental  technique  are  indicated. 

A  formulation  of  the  equivoltnce  between  vibration  totting 
and  aeou  Stic  totting  it  offered.  Theimportance  ofdevelop- 
ing  tuch  a  formulation  It  demonttratod  by  showing  the 
economy  resulting  from  itt  application.  The  report  alto 
presents  criteria  for  specifying  acoustic  tests.  In  partic¬ 
ular,  the  dimentiont  and  power  requirements  of  reverberant 
room  test  focilitiet  are  derived.  Experimental  results 
justify  the  derivations. 

Finally,  retuitt  of  vibration  tests  of  a  micro-electronic 
circuit  and  o  field  effect  trontlttor  are  given. 

2-620a 

ASO-TR.61-620.  CREATURE  COMMUNICATIONS.  Final 
ipt,  Dec  1961,  Mip.  inci  illut.,  299  reft.  P:  4335,  T: 
40641.  C:  AF  33(616)-7724,  Armour  Research  Founda¬ 
tion  of  III.  Inst,  of  Technology,  Chicago,  III.  E.  F. 
Ureti.  In  OTS.  ASTIA:  AD  27080%  Code  AA. 

Unclottified 

Review  of  biological  literature  it  given  and  interpreted 
in  terms  of  the  goal  of  the  program:  the  development  of 
rnew  communication  components,  techniquet,  and  tyttomt 
from  ideas  suggested  by  biological  phenomena  Review 
includes  field  of  animal  migration,  homing,  and  naviga¬ 
tion;  optical,  olfactory,  tactile,  and  acoustic  generation 
and  detection;  raid  neural  transmittion  and  coding.  Re¬ 
sults  of  research  in  three  major  areas  which  were  selected 
on  the  basis  of  literature  review  is  described.  Research 
on  property  sensitive  photaconductive  cells  results  in 
development  of  several  property  sensitive  configurations, 
including  on  edge  detector,  convexity  detector,  and  a 
contrast  enhancing  detector.  Various  systems  which 
utilise  these  components  ore  described.  Functioning  of 
neural  networks  was  investigated  using  the  threshold 
operator  os  an  analytical  tool,  and  several  useful  con¬ 
cepts  and  data  processing  techniques  which  resulted 
from  this  work  ore  described.  Cells  synthesised  from 


62 


2-AERONAUTICAL  SYSTEMS  DIVISION 


IM2 

boetarlol  ehlerephyll  w«r«  and  found  to  b*  tllghtly 
■ontltlv*  to  light. 

2-625 

AtO.TDR.6242S.  PROCEDURIS  FOR  THl  DESIGN  OP 
THERMAL  PROTECTION  SYSTEMS  POR  MANEUVER- 
AELE  RE-ENTRY  VEHICLES.  Sopt  196%  73p.  inel 
lllut.,  tobloa,  17  raft.  Syitom  620A.  Donald  Turrontlno. 
In  OTS.  ASTIA:  AD  287957.  Cod#  AA.  Unelassifiod 

Almotpharie  ro-ontiy  of  oorth-orbltal,  hyportonie  glldo 
vahleUa  eroatot  thormal  problomt.  Tho  hoot  affoct*  not 
only  tho  motorlali  and  eenatructlon  of  tho  oirfromo  but 
alto  tho  crow  and  vorlout  tubtyttooit  of  tho  vohlelo. 
Sueeoiifol  solution  of  thoto  problomt  doptndt  upon  tho 
dovolopmont  of  on  affoetivo  thormal  protoctivo  coneopt, 
which  will  alto  givo  tho  dotignor  tomo  lotitudo  in  hit 
dotign  philosophy.  Tho  rolo  of  tho  protoctivo  tyttom  it 
to  tignifieantly  attonuoto  tho  influx  of  hoot  that  it  aoro- 
dynamieally  gonoratod  within  tho  surrounding  boundary 
loyor.  Attonuotion  It  aceomplithod  by  combining  oxtomol 
radiation  thiolding  olomontt  with  backup  insulation  mo- 
torlalt  and  on  opproprioto  cooling  tyttom. 

Analytical  procodurot  ora  protontod  for  dotormining  tig- 
nlficont  tyttom  poromotort  by  transforming  tho  diffortntiol 
hoot  conduction  or  diffusion  oquotlon  into  an  olgofaraic 
oi^rottion  by  employing  tho  calculus  of  finito  diffor- 
tnett.  Tho  adaptation  of  tho  rotultingoquotion  to  digital 
oomputor  programming  itdltcuttod.  and  numoricol  rotuitt 
ora  protontod  to  Indicato  tyttomt  of  minimum  weight. 

2-6250 

ASO-TR-61-62S.  THERMODYNAMIC  DATA  ON  OXYGEN 
AND  NITROGEN.  Final  rpt,  Sopt  1961,  1S9p.  inel  illut., 
toblot,  and  239  raft.  P;  1(1-3048),  T;  30480w.  C:  AF 
33(616)-8287,  Air  Products  and  Chomicalt,  Inc.,  Allon- 
town,  Po.  Joremo  Browor.  In  OTS.  ASTIA:  AD  275728, 
Cods  AA.  Unclattifiod 

Tho  following  data,  which  woro  compilod  from  publithod 
litoraturo,  oro  protontod  grcphicolly  at  o  function  of 
tomporoturo  and  protturo: 

Viscosity  of  Nitragon,  Viscosity  of  Oxygon,  Vltcetity 
of  Air,  Viscosity  of  Soturotod  Liquid  (Oxygon,  Nitro- 
gtn,  and  Mixturat),  Vapor-Liquid  Equilibrium 

Ratios:  Oxygon-Nitrogon  Systom,  Dow 
Points:  Oxygon-Nitrogon  Systom,  Bubble 
Points:  Oxygon-Nitrogon  System,  Thormal  Con¬ 
ductivity  of  Nitrogen,  Thormal  Conductivity  of  Solu- 
ratod  Liquofiod  Nitragon  and  Oxygon,-  Density  of 
Oxygon,  Density  of  Nitrogen,  Prandtl  Number  of 
Nitrogen,  end  Prandtl  Number  of  Oxygon. 

For  ooeh  of  the  above  preportios  o  discussion  of  their 
critical  ovaluotlen  was  made.  Two  eemploto  sots  of 
curvet  woro  protontod,  one  sot  with  oxporlmontal  and 
cerrolotlvo  data  points  and  one  sot  without  data  points. 
Bibliographical  soureot  for  each  property  at  well  as  a 


oMstar  bibliography  of  all  sources  eensultad  ore  given. 
Tobulotod  values  used  to  censtruct  tho  various  graphs 
are  else  prossntod. 

2-628 

ASD-TDR.62428  .  RESEARCH  ON  AN  ELECTRONIC 
INSTRUMENTATION  SYSTEM  POR  TESTING  EMER¬ 
GENCY  CREW  ESCAPE  SYSTEMS.  Final  rpt,  Aug  1962, 
4Sp.  Inel  Ulus.,  tables.  P:  1362,  T:  136204.  C:  AF 
33(6l6)-7440,  Technology  Inc.,  Dayton,  Ohio.  K.  L. 
Rickey,  T.  W.  Temple.  Not  In  OTS.  ASTIA:  AD  286831, 
Cede  AA.  Unclattifiod 

This  report  prosonts  a  complete  instrumontatlon  systom 
for  testing  oscopo  copsulos  ojoetod  downward  from  a  tost 
vehicle  travollng  at  supersonic  speeds  and  high  altitudes. 
Tho  capsule,  which  contains  on  instrumontod  9Slh  por- 
csntllo  dummy,  is  installed  in  an  inverted  position  in  the 
test  vshicle,  a  modified  MB-1  Pod,  carried  by  a  B-58  air¬ 
craft.  Instrumentation  systems  ora  locoted  in  both  the 
pod  and  tho  capsules.  Instrument  reodings  and  the  ejec¬ 
tion  sequence  ore  recorded  photographicolly  in  the  pilot's 
station.  A  ground  support  console  for  ground  checkout  of 
tho  systems  and  on  instrumentation trailorfor'quick-look* 
receiving  station  capability  were  also  developed. 

2-630a 

ASD.TR-61-630.  RESEARCH  ON  SPONTANEOUS  MAG¬ 
NETISM  IN  SOLID  BODIES.  Final  rpt,  Feb  1962,  49p. 
inel  Ulus.,  tables,  81  refs.  P:  7371,  T:  737103.  C: 
AF  33(616)-7396,  General  Electric  Research  Lob.,  Sche¬ 
nectady,  N.Y.  I.  S.  Jacobs,  D.  S.  Rodbell,  W.  L.  Roth. 
In  OTS.  ASTIA:  AD  277380,  Code  AA.  Unclassified 

A  number  of  research  projects  dealing  with  fundamental 
interactions  and  tho  microstrueture  of  internal  fields  in 
selected  magnetic  materials  was  carried  out.  The  nuclear 
mognotic  resonance  of  Co^*  in  metallic  cobalt  powders 
has  been  examined.  In  addition  to  the  absorption  charac¬ 
teristic  of  Co^*  in  face-centered  cubic  cobalt,  there  was 
found  an  additional  group  of  absorptions,  one  of  vdiich  is 
clearly  associated  with  hexagonal  close  packed  ccbolt. 
The  phenomenon  of  spin-flopping  in  antiferromagnetic 
Mn^,  in  which  the  axis  of  antiferromagnetism  is  decoupled 
from  the  crystal  oxes,  was  observed  by  magnetism  meas¬ 
urements  in  high  pulsed  magnetic  fields.  Its  position 
coincided  with  the  value,  93  kOe,  predicted  from  measure 
ments  of  ontiferromognetic  resonance  with  millimeter 
microwaves.  The  tenq>erature  dependence  of  the  magneto- 
crystalline  anisotropy  of  foce-contared  cubic  cobalt  metal 
was  examined  by  ferromagnetic  rescnonceen  single  crystal 
thin  films  and  submicren  precipitate  particles  In  Cu,  at 
tamperaturos  below  the  range  in  which  this  is  the  stable 
structure.  Sotlsfoctory  agreement  Is  obtained  for  a  tenth 
power  low  between  anisotropy  and  magnetism.  A  very 
brief  review  paper  on  pulsed  field  mognetltation  measure¬ 
ments  In  compounds  was  prepared.  An  Investigation  of 
magnetic  exchange  and  structure  in  lanthanum  monganlte 
perevskite  compounds  spanning  the  transition  between 
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Fourth  Quortor 


ontiforromagnotitin  ond  forromagnotiim  wot  porformod 
using  noutoen  diffraction  and  high  field  mognotiiotion 
toehniquot.  Evldoneo  fovorod  iho  tinglo-photo  conlod 
spin  fflodol  for  this  region  ovor  tho  modtl  of  o  mixturo  of 
two  eryttollographleolly  similar  but  magnotleally  distinct 
photos.  Savon  additional  exploratory  proiocts  wore  undor- 
tokon,  toms  of  which  hold  contidoroblo  promito  for 
dovolopmsnt. 

2.633 

ASD.TDR.62.633.  A  HIGH  INTENSITY  ARC  PLASMA 
TUNNEL.  Final  rpt,  Aug  1962,  19p.  inci  illus.  and  23 
refs.  P;  7360-01.  Edmund  J.  Rotinski.  Not  in  OTS. 
ASTIA:  Cods  XX.  Unclotsifisd 

This  report  doscribos  a  design  for  o  200-kilowatt  high- 
intonsity  orc-platmo  tunnel.  Tho  design  is  intended  to 
provide  maximum  versatility  both  in  terms  of  operating 
the  ore  tunnel  and  In  the  experiments  which  would  be 
seen  in  the  tunnel.  Specific  requirements  for  ore-tunnel 
operation  are  indicated  in  the  design  parameters,  i.e., 
power  supply,  gas  supply,  coaling  water,  vacuum,  and 
gas,  water,  and  electrical  metering  systems. 

Shakedown  runs  of  the  arc  tunnel  indicated  that  the  arc 
plasma  is  stable  for  periods  of  6  min.  Arc-plasma  charac¬ 
terization  studies  will  include  determination  of  heat-flux 
rotes,  pressure  and  velocity  profiles,  moss  flow  rates, 
atomic  and  molecular  species,  and  temperature  of  the  arc- 
plasma  environment.  Heat  transfer  rotes  will  be  correlated 
for  simulation  of  hypersonic  flight  conditions.  Chemical 
kinetic  studies  on  the  arc  plasma  ore  possible  future 
experiments. 

2-635a 

ASD.TR-61-635.  RESEARCH  ON  ELECTRON  GUNS  FOR 
INTERMEDIATE  HIGH -POWER  TRAVELING- WAVE 
TUBES.  Final  rpt.  Sept  1962,  136p.  incI  illus.,  14  refs. 
P:  4156,  T:  415603.  C:  AF  33(616)-6441,  Watkins- 
Johnson  Co.,  Palo  Alto,  Calif.  R.  D.  Frost,  0.  T.  Purl. 
W-J  61-330R33.  Not  in  OTS.  ASTIA:  Code  XX. 

Unclassified 

This  report  describes  experimental  methods  which  hove 
been  used,  in  conjunction  with  the  design  procedures 
evinced  by  Pierce,  Brewer  and  Muller,  to  obtain  high  con¬ 
vergence,  high  perveonce  solid  beam  electron  guns.  The 
technique  of  cathode  shaping  in  combination  with  use  of 
o  multi-electrode  focus  electrode  to  optimize  the  beam 
boundary  conditions  has  resulted  in  high  perveonce  guns 
which  produce  extremely  laminar  beams.  These  booms 
have  more  uniform  current  density  distribution  and  much 
higher  area  convergence  ratios  than  hove  boon  obtained 
by  ether  methods.  These  techniques  hove  been  used  to 
obtain  guns  having  microperveonces  of  1.^  1.9,  and  2.2 
with  beam  area  convergences  of  over  52:1,  27:1,  and 
300:1  respectively.  All  of  these  guns  produce  beams 
which  hove  been  focused  with  less  than  I  to  2  percent 
circuit  interception.  At  magnetic  fields  less  than  1.4 


Brillouin  and  drift  tube  die.  1.5  to  2  times  the  beam  dia. 
Also  reported  ore  a  perveonce  1.0  x  10*4  gridded  gun,  a 
perveonce  6  x  10*4  gun  and  a  very  low  perveonce  (0. 1  x 
10*4)  extremely  high  convergence  (1000:1)  gun. 

2-639 

ASD-TDR-62-639.  DEVELOPMENTOF IMPROVEDSOLAR 
ENERGY  CONVERTERS  FROM  GALLIUM  ARSENIDE. 

Final  rpt.  Sept  1962,  213p.  inci  illus.,  tables,  22  refs. 
P:  8173,  T:  817301.  C:  AF  33(616)-6615,  Rodio  Corp. 
of  America,  Semiconductor  and  Materials  Div.,  Somerville, 
N.J.  M.  F.  Lomorte,  G.  W.  Mclver.  Not  in  OTS.  ASTIA: 
Code  XX.  Unclassified 

A.  discussion  of  solar  cell  fabrication  is  presented;  the 
discussion  includes  commentary  on;  (1)  crystal  used  and 
crystal  properties;  (2)  diffusion  techniques  used;  (3)  sur¬ 
face  treatments  used;  (4)  a  comparison  of  Polystylene  and 
silicon  oxide  ontireflecting  coatings;  (5)  data  for  n  on  p 
cells;  (6)  diffusion  techniques  for  formation  of  gallium 
phosphide  on  gallium  arsenide  substrates;  (7)  methods  for 
growing  large  oreo  gallium  arsenide  single  crystals;  and 
(8)  methods  for  epitaxial  growing  of  gallium  arsenide  loyers 
from  the  vapor  phase.  Experimental  procedures  employed 
ore  outlined  and  several  onolytical  investigations  ore 
presented  concerning  optimum  grid  structure,  solar  cells 
with  coscoded  energy  gaps,  the  effect  of  the  built-in  field, 
surface  recombination,  the  optimum  antireflecting  coating, 
and  the  determination  of  short-circuit  current  from  the 
spectral  response  curve. 

2-641a 

ASD-TR-61-641.  STUDY  AND  EXPERIMENTAL  INVES¬ 
TIGATION  OF  THE  SYNCHRONIZATION  OF  LONG  AND 
SHORT  RANGE  COMMUNICATIONS.  Final  rpt,  Nov  1961, 
260p.  inci  illus.,  tables,  6  refs.  P:  4335,  T:  433508. 
C:  AF  33(616)-6678,  Hazeltine  Research  Corp.,  Little 
Neck  62,  N.Y.  D.  Richmon,  C.  E.  Page,  and  R.  Regis. 
Report  7687.  ASTIA:  AD  327678,  Code  AA.  Secret 

Synchronization  theory  and  techniques  applicable  to 
spread-spectrum  communications  between  moving  terminals 
were  investigated.  The  investigations  were  conducted  in 
two  successive  phases.  Phase  I  investigated  synchroni¬ 
zation  concepts  ond  fundamental  s,  measures  of  synchroniz¬ 
ing  system  performance,  and  analysis  of  selected  tech¬ 
niques  and  combinations  of  techniques.  Methods  were 
developed  for  defining  the  synchronization  problem  of 
specific  missions  in  terms  of  synchronizationfundamentals 
and  mission  constraints.  A  number  of  basic  techniques 
applicable  to  synchronization  problems  were  described. 
The  techniques  Included  novel  and  advanced  concepts 
developed  in  this  study.  The  use  ofthese  techniques  and 
concepts  was  illustrated  in  terms  of  solutions  to  the  syn- 
chronizotion  problems  of  some  representative  Air  Force 
missions. 

In  Phase  II  some  of  the  principal  concepts  and  techniques 
developed  In  Phase  I  were  demonstrated  experimentally. 
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A  synchronizing  lyttom  for  o  mittion  zoloctod  by  tho  Air 
Fore*  was  dosignod,  broodboordod  and  ovoluotod.  Thli 
synchronizing  systom  uses  ropootod  transmission  of  a 
psoudo-rondom  codo  boud  as  a  proombU  to  a  mossogo.  A 
sequential  search  technique  is  employed  by  the  receiver 
to  resolve  time  uncertainty  between  the  binary  digits  of 
the  received  and  receiver's  reference  code.  Frequency 
uncertainty  is  resolved  through  the  proper  application  of 
on  APC  loop.  The  eiqserimentol  results  achieved  during 
Phase  II  verified  the  theoretical  studies  of  Phose  I. 

2-443 

ASO-TOR-42-443.  CERENKOV  RADIATION  FROM  AN 
ANTISOTROPIC  PLASMA.  Interim  rpt,  June  1962,  90p. 
inci  illus.,  tables,  33  refs.  P:  5237,  T;  523701.  C;  AF 
33(616)-7043,  Ultromicrowove Section,  Electricol  Engineer¬ 
ing  Research  Lob.,  Engineering  Experiment  Station,  Univ. 
of  III.,  Urbono,  III.  R.  J.  Kenyon.  Technical  Note  No.  4. 
Not  in  OTS.  ASTIA:  AD  282445,  Code  AA.  Unclassified 

The  Cerenkov  radiation  from  on  anisotropic  plasma  due  to 
the  passage  of  a  spaciolly  bunched,  cylindricolly  hoped, 
extended  beam  of  electrons  is  evaluated.  Two  problems 
ore  considered:  one  in  which  the  plosmo  is  bounded  by 
an  unbounded  isotropic  dielectric.  Solutions  for  the  power 
radiated,  expressed  in  terms  of  on  equivalent  radiation 
resistance,  ore  obtained  by  o  consideration  of  the  appro¬ 
priate  electromagnetic  boundary  value  problem. 

Numerical  results  were  obtained  by  programming  these 
solutions  for  computation  by  the  University  of  Illinois 
digital  computer,  ILLIAC.  An  extensive  set  of  curves  of 
radiation  resistance  os  a  function  ofthe  severol  variables: 
plasma  frequency,  cyclotron  frequency,  beam  velocity,  and 
beam  radius,  is  presented  for  the  unbounded  plosmo  prob¬ 
lem.  A  few  typical  curves  are  presented  for  the  bounded 
problem.  The  curves  for  the  unbounded  plasma  show  that 
the  Cerenkov  interaction  in  on  anistiopic  plasma  can  be 
1000  times  stronger  than  that  in  conventional  microwave 
tubes.  The  interference  effect  due  to  reflections  at  the 
plosmo-dielectric  interface  in  the  bounded  plosmo  can 
further  increase  this  interaction  by  os  much  os  on  order 
of  magnitude. 

The  study  of  on  anisotropic  plosmo  points  out  criteria  to 
use  in  0  search  for  other  material  that  would  yield  high 
Cerenkov  interaction. 

2-643a 

ASO.TR.61-443.  A  STUDY  OF  THE  INFLUENCE  OF 
LUBRICANTS  ON  HIGHsSFEED  ROLLING -CONTACT 
BEARING  PERFORMANCE.  Final  rpt,  Aug  1962,  59p. 
Inel  Ulus.,  table,  28  refs.  P:  3044,  T:  30169.  C:  AF 
33(6I6)-72S7,  Battelle  Memorial  Inst.,  Columbus,  Ohio. 
Lewis  B.  Sibley  et  ol.  Not  in  OTS.  ASTIA:  AD269512r 
Code  AA.  Unclassified 

Lubrication  processes  at  rolling  contacts  are  being  studied 
with  a  rolling-disk  machine  ond  X-roy  system  capable  of 


measuring  the  dynamic  oil-film  thickness  and  deformation 
ot  rolling  contacts.  For  low-viscosity  lubricants  operat¬ 
ing  under  moderate  conditions  of  load,  speed,  and  tempera¬ 
ture,  measured  film  thickness  correlated  well  with  elaslo- 
hydrodynamic  lubrication  theory  Including  both  the  elastic 
deformation  of  the  contoct  surfaces  and  the  increase  in 
viscosity  of  the  lubricant  under  pressure.  Measured  film 
thickness  decreased  significantly  below  theoretical  under 
increasing  load,  speed,  viscosity,  and  ambient  tempera¬ 
ture,  at  times  by  os  much  as  a  factor  of  40. 

It  is  proposed  that  as  the  conditions  of  load,  speed,  and 
temperature  at  rolling  contacts  become  more  severe,  flow 
properties  of  lubricants  other  than  viscosity  and  pressure- 
viscosity  become  important  in  elasto-hydrodynomic  lubri¬ 
cation.  The  data  indicate  that  some  form  of  reduced  shear 
stress  or  ‘‘yielding*  may  occur  in  the  high-pressure  lubri¬ 
cant  film  at  rolling  contacts  under  these  conditions. 

2-650 

ASD-TDR-62-6S0.  ELECTROFLUIDMECHANICS:  IN¬ 
VESTIGATION  OF  THE  EFFECTS  OF  ELECTROSTATIC 
FIELDS  ON  HEAT  TRANSFER  AND  BOUNDARY 
LAYERS.  Final  rpt.  Sept  1962,  128p.  incI  illus.,  tables, 
31  refs.  P:  3141.  H.  R.  VelkoH.  In  OTS.  ASTIA: 
Code  XX.  Unclassified 

A  series  of  experiments  were  conducted  on  the  influence 
of  an  electric  field  on  free  convection  heat  transfer.  A 
heated  plate  was  mounted  in  a  Mach-Zehnder  interferom¬ 
eter,  and  the  effects  of  applied  electrical  fields  were 
studied.  Large  changes  in  effective  heat  transfer  were 
found.  Analytical  studies  were  made  of  this  phenomenon. 
A  suitable  mathematical  model  was  formulated  on  the 
basis  of  the  Von  Karmon  integral  equations  and  the  elec¬ 
trostatic  field  equations.  Correlation  between  the  inter¬ 
ferometer  test  data  and  the  mathematical  model  was 
achieved. 

Exploratory  tests  of  fluid  orientation  and  motion  under 
the  influence  of  dielectric  forces  were  also  conducted, 
and  the  potential  usefulness  of  the  phenomenon  is  graph¬ 
ically  portrayed  in  pictures  showing  the  motion  of  water 
droplets  in  o  *.Zero-G*  model  when  a  field  is  applied. 

2-660 

A5D-TDR-62-660.  GREEN'S  FUNCTION  OF  RADIAL 
DISPLACEMENT  IN  A  CIRCULAR  DISC  DUE  TO  UNIT 
NORMAL  AND  TANGENTIAL  LOADS.  Final  rpt,  Oct 
1962,  13p.  inel  illus.,  5  refs.  P:  7342,  T:  73420Z  C: 
AF  33(616)-d016,  Rensselaer  Polytechnic  Inst.,  Troy, 
N.Y.  C.W.  Ng.  In  OTS.  ASTIA:  Code  XX.  Unclassified 

Using  the  method  of  Muskhelishvlli,  the  Green's  function 
of  radial  displocement  Is  obtained  in  a  circular  disc  due 
to  a  unit  normal  and  a  unit  sheor  traction  at  the  boundary. 
This  Green's  function  is  useful  in  the  study  of  contact 
problems  in  sliding  os  well  as  in  rolling,  i.e.,  included 
would  be  the  Important  problem  of  elaste-hydredynomlcs. 
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An  example  it  carried  out  for  the  dittribution  of  heat 
generation  due  to  a  rigid  rider  against  on  elastic  slider 
which  is  in  the  form  of  a  circular  disc. 

2465 

A$D.TDR.«2-MS.  RADIO  SET  AN/ARC-27  MODIFICA- 
TIOH.  Final  rpt,  Aug  1962<  47p.  incl  illus.,  tables.  P: 
9057.  C;  AF  33(604)-34291,  Collins  Radio  Co.,  Cedar 
Rapids,  Iowa.  Wayne  Walter.  SOR-101.  Not  in  OTS. 
ASTIA;  Code  NC.  Unclassified 

The  need  has  arisen,  in  some  applications,  for  Radio  Set 
AN/ARC-27  to  operate  normally  when  subjected  to  ex¬ 
tremely  high  input  signals.  A  modification  was  developed 
that  allows  normal  receiver  performance  when  subjected 
to  input  signals  of  at  least  seven  volts.  Extensive  bepch 
and  flight  tests  were  conducted.  From  these  tests,  the 
modification  wos  quite  satisfactory. 

2-666 

ASD-TDR-62-666.  RESEARCH  ON  AN  ION  SOURCE 
INTEGRATED  WITH  A  MICROWAVE  GENERATOR. 

Final  rpt,  Aug  1962,  43p.  incl  illus.,  tables,  9  refs.  P; 
4122,  T:  412206,  C;  AF  33(6161-7760,  The  Ohio  State 
Univ.  Research  Foundation,  Columbus  12,  Ohio.  R.  M. 
Campbell,  W.  H.  Cometet,  Jr.  RF  1216.  Not  in  OTS. 
ASTIA;  Code  XX.  Unclassified 

Object  of  research  was  to  investigate  the  possibility  of 
using  a  Barkhausen-Kurz  oscillator  as  a  source  of  rf 
energy  Integrated  with  an  ion  source.  When  properly 
neutralized,  ion  source  might  be  usable  for  spoce  propul¬ 
sion,  It  was  desired  to  determine  the  effects  on  oscillator 
of  introducing  various  gases  into  interaction  region  of 
oscillotor  and  further  to  determine  ion  current  possible  by 
introduction  of  these  gases. 

A  Borkhousen-Kurz  oscillator  having  axial  symmetry  was 
the  basic  unit  given  the  most  attention  in  investigation. 
This  tube  wos  tested  in  helium,  argon,  ond  nitrogen 
atmospheres. 

Brief  test  was  mode  on  a  planar  model  Borkhousen-Kurz 
oscillator  but  results  were  not  sufficient  to  evaluate  the 
device.  Another  device  which  combines  the  two  sources 
is  also  proposed  and  discussed.  No  experimental  results 
have  been  obtained  for  this  proposed  device. 

2-667 

ASD-TDR.62-667.  DEVELOPMENT  OP  IMPROVED 
VANADIUM-BASE  ALLOYS  FOR  ELEVATED-TEMPERA¬ 
TURE  USE.  Final  rpt,  Oct  1962,  66p.  incl  Illus.,  tables, 
19  refs.  P;  7351-03.  C;  AF  33(6161-7288,  Crucible 
Steel  Co.  of  America,  Pittsburgh,  Po.  V.  C.  Petersen 
and  H.  B.  Bomberger.  In  OTS.  ASTIA;  Code  XX. 

Unclassified 

Work  was  done  to  develop  vanadium-base  alloys  hoving 
improved  mechanical  properties  at  elevated  temperotures. 
The  screening  criteria  included  density-corrected  hot 


hardness  at  1800  F  as  well  as  forgeability  performonce 
2300  F.  The  hot-hardness  apparatus  designed  for  the 
work  permits  loading  up  to  14  specimens  at  one  time  and 
testing  up  to  18(X)  F  in  vacuum.  The  validity  of  hot  hard¬ 
ness  as  a  hot  strength  parameter  was  established  by  a 
correlation  with  hot-strength  data.  In  the  exploratory 
work,  174  binary  and  multi-addition  alloys  were  levitation- 
melted  in  10-gram  charges.  Based  on  these  studies  of  the 
microstructures,  forgeability,  and  hot  hardness  of  these 
alloys,  14  compositions  were  selected  os  most  promising 
and  were  scaled  up  to  larger  melts.  Screening  data  (reli¬ 
ability,  hot  hardness,  and  hot  tensile  propertiesi  on  the 
larger  melts  showed  three  compositions  to  be  superior: 
V-20Cb-5Ti,  V-2SMo-2.5Hf,  and  V-35Cr-1Zr.  These  olloys 
demonstrated  better  forgeability  and  superior  2000  F 
tensile  strength  than  the  well-known  V-20Cb-5Ti  alloy. 
Iron  and  tin  were  also  found  to  be  promising  alloying 
elements  for  further  study. 

2-670 

ASD-TDR.62-670.  THE  EXTRUSION,  FORGING,  ROLL¬ 
ING,  AND  EVALUATION  OF  REFRACTORY  ALLOYS. 

Final  rpt,  Oct  1962,  lOSp.  incl  illus.,  tables.  P:  7351, 
7381,  T:  73519,  73811.  C:  AF  33(6161-8325,  Westing- 
house  Electric  Corp.,  Blairsville,  Po.  0.  R.  Carnahan, 
J.  A.  Visconti.  In  OTS.  ASTIA;  Code  XX.  Unclassified 

During  the  present  controct  year  metollurgieal  programs 
were  conducted  on  the  extrusion,  forging,  and  rolling  of 
ore  cost  Mo+25%W-i0.1%Zr,  MoH0.5%Ti-l0.08%Zr-t0.02%C 
and  W't0.57%Cb  alloys.  Eoch  of  the  three  olloys  has  been 
worked  successfully  by  extrusion  and  subsequent  rework¬ 
ing.  The  extrusion  process,  as  established  in  previous 
work,  has  remained  primarily  the  same.  However,  extru¬ 
sion  temperatures  exceeding  4200*  F  have  been  reached 
in  the  working  of  a  group  of  tungsten  base  alloys.  The 
maximum  temperature  pttained  to  date  has  been  4320*  F. 
In  addition,  the  extrusion  process  has  been  applied  to  a 
variety  of  refractory  alloys  in  order  to  supply  wrought 
material  for  other  contractors  and  governmental  agencies. 
The  extrusion  data  ore  contained  as  a  portion  of  the  work, 
but  the  metollurgicol  evaluation  is  not  included,  os  it  is 
accomplished  by  the  particular  agency  for  which  the  work 
was  performed. 

2-6720  (Yel  II 

ASD-TR-61-672,  Vel.  I.  LOW  FREQUENCY  PROPAGA¬ 
TION  TEST.  Interim  rpt,  Feb  1962,  231p.  incl  Illus., 
tables,  52  refs.  P:  4335,  T;  433528.  C:  AF  33(6571- 
7047,  The  Boeing  Co.,  Transport  Div.,  Renton,  Wash. 
Net  in  OTS.  ASTIA;  AD  278609,  Cede  AA.  Unclassified 

Studies  of  long  range  air-to-ground  communications  sys¬ 
tems  hove  indicated  the  desirability  of  utilizing  the  prop¬ 
agation  choraclerlstiet  of  the  lew  frequency  poteen  of 
the  radio  spectrum  to  fulfill  certain  critical  communica¬ 
tions  requirements.  Sufficient  data  and  theory  were  net 
available  at  the  beginning  of  this  program  to  define  the 
prapogotlon  characteristics  of  low  frequency  energy 
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radlatad  from  an  alrplon*.  Thorafora,  It  wot  nocattory 
to  compUla  •xporlmantal  mooturtmantt  and  ihoaratleal 
onalytat  of  appllcoblo  low  (roquoney  piopogotlon  choroe* 
tarlttiet  In  ordor  to  dovolop  opproprloto  dotl^i  and  por- 
formonco  poroniotort  for  o  long  rang#  LF  eemmun  I  cation 
tyttoffl. 

To  totltfy  dioM  noodt,  on  air-to-ground  low  froquoney 
propagation  tott  program  wot  conductod.  Tho  eomploto 
toit  program  eontlttod  of  fluid  mooturomtnt  tottt  at  151 
kc  to  obtain  axporlmontal  data;  fhoorotical  tiudlot  of  low 
froquoney  propagation  phonomono  rolatod  to  tbo  olhor  ob- 
joetivot  of  iho  tott  program;  a  eorrolatlon  of  tho  rotuitt 
of  tho  oxporlmontal  mooturomontt  and  thoorotlcol  ttudlot, 
and  tho  ottablithmont  of  opproprloto  tyttom  roquiromontt 
for  a  low  froquoney  air-to-ground  eommunlcotiont  tyttom. 

A  eomploto  doteripfion  of  both  tho  oxporlmontal  and  iho 
analytical  portiont  of  tho  tott  program  it  protontod  In 
ihit  report.  Tho  rotuitt  obtainod  from  Ihoto  two  portiont 
of  tho  program  oro  corrolotod  and  eonclutlont  givon. 

2-672a  (Vol  II) 

ASO.TR.61-672,  Vol.  II.  LOW  FREQUENCY  PROPAGA¬ 
TION  TEST.  Intorim  rpt.  Fob  1962,  36p.  IncI  illut., 
tablet,  17  reft.  P:  4335,  T:  433528.  C:  AF  33(657)- 
7047,  Tho  Booing  Co.,  Trantport  Div.,  Ronton,  Woth. 
ASTIA;  Code  NC.  Socrot-Rotlrict^  Data 

2-672a  (Vol  III) 

ASD-TR.61-672,  Vol.  III.  LOW  FREQUENCY  PROPAGA¬ 
TION  TEST.  Intorim  report.  Fob  1962,  10%.  inci  illut., 
tablet.  P:  4335,  T:  433528,  C:  AF  33(657).7047,  Tho 
Booing  Co.,  Trantport  Div.,  Ronton,  Wath.  Not  in  OTS. 
ASTIA;  AD  278610,  Code  AA.  Unelattiflod 

Studiot  of  long  range  air-to-ground  eommunlcotiont  tyt- 
tomt  hove  Indleotod  tho  dotirobility  of  utilizing  iho  prop¬ 
agation  eharactorittlet  of  the  low  frequency  portion  of  tho 
radio  tpoctrum  to  fulfill  certain  critical  communication t 
roquiremontt.  Sufficient  data  and  theory  wore  not  ovail- 
ablo  at  the  beginning  of  thit  program  to  define  Iho  prepa- 
gation  eharaetorittict  of  low  frequency  energy  radiated 
from  an  airplane.  Thoroforo,  it  wot  nocottary  to  com¬ 
plete  experimental  moaturomontt  and  ihoorotical  analytot 
of  applicable  low  frequency  propagation  eharaetorittict 
in  ordor  to  dovolop  appropriate  dotign  and  performance 
paromotori  for  a  long  range  LF  communication  tyttom. 

To  totltfy  ihoto  noodt,  on  alr-lo-ground  low  frequency 
propagation  tott  program  wot  conducted  from  July  31  to 
September  28, 1961.  The  complete  tott  program  eontlttod 
of  field  meaturement  tottt  at  151  kc  to  obtain  experimental 
dota;  theoretical  ttudlot  of  lew  frequency  prepogatlon 
phenomena  related  to  the  other  objectivet  of  the  tott 
program;  a  correlation  of  the  rotuitt  of  the  experimental 
meaturementt  and  iheeretical  ttudlot,  and  the  ettabllth- 
ment  of  appropriate  tyttom  roquiremontt  for  a  low  fre¬ 
quency  air-to-ground  eommunleatlont  tyttom. 


2-672e  (Vol  IV) 

A$D.TR-61-672,  Vol.  IV.  LOW  FREQUENCY  PROPAGA¬ 
TION  TEST.  Interim  rpt,  Feb  1962,  lOOp.  inci  tablet. 
P:  4335,  T:  433528.  C;  AF  33(657)-7047,  The  Boeing 
Co.,  Trantport  Div.,  Renton,  Woth.  In  OTS.  ASTIA; 
AD  278611,  Cede  AA.  Unclattifled 

Studiot  of  long  range  air-to-ground  eommunleatlont  tyt- 
temt  have  Indicated  the  detirability  of  utilizing  the  prop¬ 
agation  eharaetorittict  of  ihe  low  frequency  portion  of  the 
radio  tpoctrum  to  fulfill  certain  critical  eommunlcotiont 
roquiremontt.  Sufficient  data  and  theory  were  not  avail¬ 
able  at  the  beginning  of  thit  program  to  define  the  prop¬ 
agation  choractorittict  of  low  frequency  energy  rodioted 
from  an  airplane.  Therefore,  it  wot  nocottary  to  com¬ 
plete  experimental  meaturementt  and  theoretical  analytot 
of  opplicoble  low  frequency  propagation  charoctorittlct 
in  order  to  develop  appropriate  dotign  and  performance 
porometort  for  a  long  range  LF  communication  tyttom. 

To  totltfy  Ihete  needt,  on  air-to-ground  low  frequency 
propagation  tott  program  wot  conducted  from  July  31  to 
September  28,  1961.  The  complete  tott  program  con- 
tittod  of  field  meaturement  tottt  at  151  kc  to  obtain 
experimental  doto;  theoretical  ttudlot  of  low  frequency 
propogation  phenomena  related  to  the  other  objectivet  of 
the  tott  program;  a  correlation  of  the  rotuitt  ofthe  experi¬ 
mental  meoturemtntt  and  theoretical  tludiet,  and  the 
ottablithmont  of  appropriate  tyttom  roquiremontt  for  a 
low  frequency  oir-to-ground  eommunlcotiont  tyttom. 

2-673 

ASD.TDR.62-673.  HIGH  ACUITY  CONTINUOUS  TONE 
DIAZO  REPRODUCTION  MATERIALS.  Intorim  rpt, 
Apr  1962,  98p.  inci  illut.,  tablet.  P:  6272,  T;  627209. 
C;  AF  33(616).8069,  Photo  and  Repro  Div.,  (joneral 
Aniline  and  Film  Corp.,  Johnton  City,  N.Y.  Dr.  M. L. 
Motkowitz.  02-62-3(81.186).  Not  in  OTS.  ASTIA: 
Code  XX.  Unclattifled 

Work  wot  conducted  retulting  in  the  formulation  and  coat¬ 
ing  of  low  contratt,  high  dtntity,  potitive  working  dlozo- 
type  filmt  on  polycarbonate  film  bate.  The  ute  of  ultra¬ 
violet  abtorbing  matoriolt  and  diazonium  taitt  of  variout 
tpectral  tentitivitiet  and  how  they  effect  tentitometric 
character! tti et  oftuch  filmt  wat  invettigatod  at  wat  the 
effect  of  varying  expoture  wavelength t. 

A  negative  working  diozotulfonato  formulation,  on  poly¬ 
carbonate  film  bote,  wat  devlted  hoving  greatly  in- 
created  dentity  over  prevloutly  available  matorialt. 

2473a  (Vol  I) 

ASD-TR41473,  Vol  I.  STUDY  OF  SPACE  TESTS  OF 
ELECTRIC  PROPULSION  ENGINES,  VOLUME  I- 
SUMMARY  OF  ELECTRIC  PROPULSION  FLIGHT  TEST 
REQUIREMENTS  AND  .lECOMMENDED  PROGRAMS. 

Finol  rpt,  Dec  1961,  52p.  P:  3141.  C:  AF  33(616)- 
8241,  Aerojet-General  Cotp.,  Azuta,  Calif.  M.  C  Reder, 


67 


2-AERONAUTICAL  SYSTEMS  DIVISION 


Fourth  Chiortor 


R.  J.  Sundorlond,  R.  H.  S.  Tomi.  SRN:  2123,  Vol  I. 
ASTIA;  AD  329409L,  Codo  MD.  Confidwitiol 

Information  protontod  In  this  volumo  lummoriiot  iho 
rosuitt  of  0  program  which  (l)ovaluatod  iho  protant  ttolo 
oftho  art  in  olaetrle  propuliion,  (2)projoetodtho  davolop- 
montprogromi  totho  1962-1967  timo  poriod,  (3)  idontifiod 
iht  roquiromonts  for  in-tpoeo  totting,  (4)  providad  con- 
eaptuol  datignt  of  flight-tait  lyttamt,  (5)  avoluotad  oil 
nacattory  eomponanti  and  tubtyttamt  raquirod  for  lha 
tynihatit  of  complota  flight-tatt  payload  tyttamt, 

(6)  Idontifiad  oil  raquirad  davalopmant  oraot,  and 

(7)  providad  o  fllght-tait  program  tchadula.  Elactric 
propulsion  tyi'amt  avoluotad  includad  tha  contact  ion 
angina,  tha  tharmol  orejat  chorgad  angina,  lha  otcilloting- 
alactron-typa  ion  angina,  tha  duoplotmolron-typa  ion 
angina,  and  tha  ploimo  pinch  angina. 

2-673a  (Vol  II) 

ASD-TR.61-673,  Vol  II.  STUDY  OF  SPACE  TESTS  OF 
ELECTRIC  PROPULSION  ENGINES,  VOLUME  II- 
PRINCIPLES  OF  ELECTRIC  ENGINE  OPERATION 
AND  THE  NEED  FOR  FLIGHT  TESTING.  Final  rpt, 
Dae  1961,  313p.,  41  raft.  P:  3141.  C:  AF  33(616)- 
8241,  Aarojat-Ganaral  Corp.,  Azuto,  Calif.  R.  D.  Buhlar, 
R.  J.  Sundorlond,  J.  M.  Toom,  R.  S.  H.  Toms.  SRN: 
2123,  Vol  II.  ASTIA:  AD  32941 1L,  Codo  MD. 

Confidant!  ol 

This  voluma  pratantt  background  information  on  tha 
thoory  of  oloetrie  ongino  oparationt,  olong  with  attimotat 
of  porformonea  ottoinobla.  Tha  contact  ion,  thermal 
orejat,  oscillating  alactron,  duoplotmatron,  and  tha 
plotmo  pinch  anginas  ora  ditcuttad  in  datail.  Tha  naad 
for  tpoca  testing  of  each  angina  it  astoblishad  on  tha 
basis  of  lha  limitations  of  ground-tost  techniques.. 

2-6730  (Vol  III) 

ASO-TR-61-673,  Vol  III.  STUDY  OF  SPACE  TESTS  OF 
ELECTRIC  PROPULSION  ENGINES,  VOLUME  III- 
FLIGHT-TEST  OBJECTIVES,  TECHNIQUES,  AND 
CAPABILITIES.  Final  rpt.  Doc  1961,  220p.  P:  3141. 
C:  AF  33(616)-8241,  Aorojot-Ganaral  Corp.,  Azuso, 
Calif.  M.  C.  Rodor,  J.  D.  Christonson,  L.  Doshoy, 
W.G.  Smith.  SRN:  2123,  Vol  III.  ASTIA:  AD  329408L, 
Coda  MD.  Confidential 

This  voluma  reports  the  results  of  the  study  program  inso¬ 
far  os  they  hove  sarvad  as  tha  basis  for  identifying  the 
flight-test  objectives  which  must  be  considarad  in  astob- 
lishing  o  flight-tost  program  to  support  oloetrie  propul¬ 
sion  davalopmant.  Tha  volumo  also  discusses  tha  tech¬ 
niques  which  ora  considarod  feasible  for  measuring  tha 
poromatars  raquirad  to  satisfy  tost  objectives.  In  addi¬ 
tion,  evaluation  and  salaction  of  tast-flight-systam  com¬ 
ponents  which  might  ba  omployad  to  satisfy  tha  needs  of 
tha  system  os  o  whole,  and  tha  acquisition  of  test  data 
in  particular,  are  daseribad.  Finally,  tha  performance 
and  cost  data  used  in  selecting  appropriate  launch 
vahielas  are  prasantod. 


2.673a  (VallV,  Parti) 

ASD-T  R-61-673,  Val  IV,  Pori  I.  STUDY  OF  SPACE 
TESTS  OF  ELECTRIC  PROPULSION  ENGINES:  Flight. 
Tast-Systam  Concsptual  Design  end  Anolysas.  Final  rpt. 
Doe  1961,  330p.  inci  Ulus.,  tables.  P:  3141.  C:  AF 
33(616)-8241,  Aarojat-Ganaral  Corp.,  Azuso,  Calif. 
M.  C.  Radar,  at  al.  SRN:  2123,  Vol  IV,  Pari  I.  ASTIA: 
AD  32941 2L,  Coda  MD.  Confidontial 

Tast-Systom  concepts  for  obtaining  in-spoca  performance 
data  on  alaetrie  propulsion  systems  ora  discussed  in 
datail.  Constraints  imposed  on  tha  mission  profila  and 
tha  payload  configuration  by  tha  test  objaetivas  are  con¬ 
sidered,  and  feasible  test  system  concepts  are  estab¬ 
lished.  A  series  of  conceptual  flight-test  payloads 
(ballistic  and  orbital)  ara  than  described,  analyzed,  ond 
avaluotod. 

2.673a  (Vol  IV,  Port  II) 

ASD.TR-61.673,  Vol  IV,  Pori  II.  STUDY  OF  SPACE 
TESTS  OF  ELECTRIC  PROPULSION  ENGINES,  VOL¬ 
UME  IV-FLIGHT-TEST-SYSTEM  CONCEPTUAL  DE- 
SIGN  AND  ANALYSES,  PART  II  (APPENDIXES).  Final 
rpt,  Dec  1961,  229p.,  13  refs.  P:  3141.  C:  AF  33(6 16)- 
8241,  Aarojat-Ganerol  Corp.,  Azusa,  Calif.  M.  C.  Radar, 
L.  Doshay,  D.  A.  Philipp,  R.  J.  Sunderland.  SRN:  2123, 
Vol  IV,  Port  II.  ASTIA:  AD  329410L,  Code  MD. 

Confidential 

This  volume  contains  the  appendixes  referred  to  in 
Port  I,  Vol  IV.  Detoiled  onalyses  associated  with  the 
following  problem  areas  ore  presented:  note  fairing 
separation  from  a  spinning  vehicle.  Appendix  A;  struc¬ 
tural  analytes  for  the  mojor  components  of  the  SLN  | 
D-V  capsule.  Scout  II  installation.  Appendix  3;  stage 
separation  of  a  rolling  missile.  Appendix  C;  dynamics  of 
angina  extension.  Appendix  D;  spring  separation.  Appen¬ 
dix  E;  motion  during  test  period.  Appendix  F;  error  onoly- 
tit,sun  sensors.  Appendix G;  thermal  control.  Appendix  H. 

2-674 

A$D.TDR-62.674.  INVESTIGATION  OF  TECHNIQUES 
FOR  1000°F  HYDRAULIC  SYSTEMS.  Final  rpt.  Sept 
1962,  225p.  incI  illus.,  toblas.  P:  8128,  T:  812807. 
C:  AF  33(616)-74S4,  Republic  Aviation  Corp.,  Forming- 
dole,  L.I.,  N.Y.  F.  Pollard  at  al.  RAC  613-3  (ARD- 
695-610).  Not  in  OTS.  ASTIA:  AD  285066,  Code  AA. 

Unclotsifiad 

This  report  covert  tha  design,  fabrication,  and  tasting  of 
components  to  ba  used  in  a  hydraulic  system  where 
significant  portions  of  tha  system  operate  at  a  fluid 
tomperatura  of  lODO^F  in  an  ambient  tamparatura  of 
1200°F,  and  tha  tatting  of  a  system  combining  those 
components  at  tamparatures  up  to  1000°F.  Tha  choroc- 
taristics  of  tha  mixed  pelyphanyl  other  fluid  hove  boon 
datarminad.  Tha  tasting  of  seals  for  these  components 
Is  also  includad. 
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BoMd  on  iho  mccomIuI  rooulta  of  iho  Invoitigotiont 
ond  oxporinionlt  oeeanpllthod  undor  (ho  controct,  II  it 
coneludMd  (hot  iho  dotign  and  pfoductlon  of  o  hydraulic 
tytlom  to  oporato  rollobly  at  fluid  tomporolurot  up  to 
lOOO^F  it  thoraughly  footlblo.  Howovor.  it  It  raeom- 
mondod  (hot  hirthor  invothgoliont  bo  eorriod  out  in  iho 
following  tubjoelt:  fluid  control,  pump  onduroneo, 
torvo  Volvo  tolocllon,  actuator  dotign,  rotorvoir  dotign, 
moduloriiolion,  control  loop  compontolion,  and  addi¬ 
tional  componontt  not  invotligatod  undor  iho  tcopo  of 
(hit  contract.  Such  invotligatlont  will  amplify  iho 
rotuitt  olroody  obtainod  to  onoblo  (ho  dovolopmont  of 
ffloro  eomprohontivo  and  voriod  tyttomt. 

2475 

A$D.TOR.62-675.  DESIGN  CRITERIA  FOR  IOOO°F 
HYDRAULIC  SYSTEM.  Finol  rpt,  Sopt  1962,  76p.  inci 
illut.,  toblot.  P;  8128,  T;  812807.  C;  AF  33(616)- 
7454,  Ropublic  Aviation  Corp.,  Formingdolo,  L.I.,  N.Y. 
F.  Pollard  ot  al.  RAC  613-4  (ARD-695413).  Not  in 
OTS.  ASTIA;  AO  285067,  Codo  AA.  Unclotiifiod 

Thii  roport  covort  aitoria  to  bo  utod  in  (ho  dotign  and 
fafaricotion  of  a  hydraulic  tyttom  and  ilt  componontt 
whoro  tignificont  portiont  of  (ho  tyt(om  oporato  ot  o 
fluid  tomporoturo  of  lOOO^’F  in  an  ambiont  tomporaturo  of 
ITOO^F.  Tho  charaetorittiet  of  (ho  mixod  polyphonyl 
othor  fluid  which  mutt  bo  contldorod  in  tytlom  and  com- 
pononl  dotign  ora  ttotod,  and  tho  charaetorittiet  of  tho 
molar  motorialt  utod  in  (ho  fobrieotion  of  tho  componontt 
art  alto  diteuttod. 

2-679 

A$D-TDR-62-679.  RESEARCH  ON  AROMATIC  POLY¬ 
MERS  FOR  THERMALLY-STABLE  FIBERS  AND  FILMS. 

Final  rpt,  July  1962,  64p.  incI  illut.,  toblot,  20  roft. 
P:  7340,  T:  73404.  C:  AF  33(616)-8253.  E.  I.  Du  Pont 
do  Nomourt  and  Co.,  Wilmington,  Dol.  A.  H.  Fraxor, 
J.  J.  Kara,  F.  T.  Wollonborgor.  Not  in  OTS.  ASTIA; 
AD  284783,  Codo  AA.  Unclottifiod 

Dimothlyacotomido  and  dimothyltulfoxido  hovo  boon  tuc- 
eottfully  omployod  at  dry-tpinning  tolvontt  for  poly- 
2,2' -(m-phonylono)-5,5' -bibonzimidazolo.  Tho  phyticol 
proportiot  of  both  fibori  oppoar  to  bo  comporoblo.  Tho 
fibort  oxhibit  romarkobly  high  rotittoneo  to  hydrolytit 
and  (hormal  aging  although  undor  tho  moro  roaliitic  con¬ 
dition  of  air  aging  tho  thormal  proportiot  aro  not  noarly 
at  improttivo  at  undor  nitrogon.  Tho  N-H  bond  in  poly- 
bonzimidazolot  it  tutpoet  at  tho  woak  link  loading  to 
dogrodation  in  tho  hot  ovon.  To  tott  (hit  hypothotit 
N-tubttitutod  polymort  woro  propaod  via  tho  molhylation 
af  N-todia  polybonzimidazolot.  Oriontod  and  cryttallino 
polyhydrazido  fibort  can  bo  convortod  by  o  uniquo  cyclo- 
dohydration  roaction  into  oriontod  and  cryttallino  fibori 
of  poly(1,3,4-oxadiazolot).  Convortion  of  fibori 
(T/E/Mi  -  5/24/94)  of  tho  polyhydrazido  dorivod  from 
oquimolar  amount!  of  iiophthalie  dihydrazido  and  toroph- 
tholoyl  chlorido  (OlOT)  gavo  fibort  (T/E/Mi  • 


2.6/3.1/124)  of  pely(1,3-/1,4.phonylono-2,5-(),3,4- 
oxadiozolo),  PODZ-I/T,  v^ieh  havo  oxcollont  rotonlion 
of  ihoir  fibor  tiructuro  ovon  whon  oxpoiod  to  tomporo- 
lurot  up  to  400'’C  for  prolongod  poriodt  of  timo.  Such 
hoot  troatmonti  afford  a  final  polyoxodiozolo  fibor 
(T/E/Mi  >  1.2/1.2/90).  Tho  (homieol  tirueluro  of  modol 
compound!  containing  up  to  13  altomating  ringt  coniiit- 
ing  of  2,5-(l,3,4-oxadiazolo),  m-,  and  p-phonylono 
moiotiot  wot  found  to  bo  ttablo  up  to  440°-500°C.  Thit 
it  in  ogroofflont  with  obtorvod  itobilitiot  of  tho  cor- 
roiponding  polymor  towardt  thormal  dogrodation. 

2-680 

ASD-TDR-62-6aO.  AN  EXPERIMENTAL  INVESTIGA¬ 
TION  OF  THE  RANDOM  EXCITATION  OF  A  TAIL- 
PLANE  SECTION  BY  JET  NOISE.  Final  rpt,  July  1962, 
33p.  inci  illut.,  toblot,  4  roft.  P:  7351,  T:  735106. 
C;  AF  61(052)-504,  Univ.  of  Southampton,  Southompton, 
Eng.  B.  L,  Ctorkion,  R.  D.  Ford.  SRN:  A.A.S.U.  171. 
In  OTS.  ASTIA;  AD  286834,  Codo  AA.  Unclottifiod 

Tho  roiponio  of  a  toction  of  tailplano  itructuro  to  both 
diicroto  and  random  noito  protturot  hat  boon  ttudiod  in 
dotoil.  Initially  tho  tpocimon  wat  mountod  bohind  o  jot 
ongino  and  tho  inducod  ttrains  woro  anolyzod  with  the 
object  of  determining  both  rotonort  froquonciot  and  the 
corrotponding  modot  of  vibration.  During  thoio  toiti  a 
turvoy  wot  mode  of  tho  tpoctrum  and  eorrolotion  pottom 
of  the  jot  noito  on  tho  turfaco  of  tho  modol.  Secondly, 
tho  tpocimon  wot  mountod  in  front  of  o  loudtpoakor  In 
on  ocouitiet  laboratory  ond  tho  itructural  rotonaneoi 
woro  excited  by  meant  of  ditcroto  frequency  lound.  Tho 
mode  thopot  woro  ttudiod  in  detail  with  the  aid  of  a 
ttrobotcopo.  It  it  concluded  that  tailplano  ikin  on  thii 
particular  piece  of  itructuro  only  reipondt  to  any  tignifi¬ 
cont  dogroo  in  one  itructural  mode.  Although  roaionoblo 
compariion  hot  boon  obtainod  between  tho  random  ond 
ditcroto  toitt,  it  wot  not  poiiiblo  to  calculate  tho  in¬ 
ducod  itrotioi  uting  tho  obtorvod  mode  ihapot  and 
moaiurod  proituro  excitation. 

2-681 

ASD-TDR-62-681.  FURTHER  ANALYSIS  OF  THE  RAN¬ 
DOM  VIBRATIONS  OF  THE  CARAVELLE  TEST  SEC¬ 
TION.  Final  rpt,  July  1962,  23p.  inci  illut.,  tablet. 
P;  7351,  T;  735106.  C;  AF  61(052).332,  Univ.  of 
Southampton,  Southampton,  Eng.  0.  L.  Clarkton,  R.  D. 
Ford.  SRN;  A.A.S.U.  175.  In  OTS.  ASTIA;  AD  284886, 
Codo  AA.  Unclattifiod 

Tho  vibration!,  inducod  by  jot-noiio,  of  a  row  of  tkin 
panelt  in  the  tide  of  tho  roar  hjtolago  of  o  Caravollo 
aircraft  have  boon  analyzed.  It  hat  boon  found  that  up  to 
throe  adjacent  panoli  may  couple  together  in  tho  funda¬ 
mental  ilringor-twitting  mode  in  which  adjacent  panelt 
ore  out-of-phoso.  Tho  vibration i  of  the  tkin  panelt  in 
tho  upper  turfaco  of  tho  outboard  elevator  hovo  alto  boon 
ttudiod  and  hero  it  hot  boon  found  that  tho  ribt  act  at 
rigid  lupporti.  Any  pair  of  panelt  between  two  ribt. 
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Fourth  Quortor 


hewovor,  aro  vibrationolly  eouplod  although  tho  modo* 
thopot  hovo  not  boon  Mtiifoetorily  dotorminod. 

2^2o 

ASD.TR41-M2.  PLOW  REGIMES  POR  HYPER- 
VELOOTY  VEHICLES.  Final  rpt,  July  1962.  n2p.  inel 
illuf.,  toblot,  45  roll.  P:  1366-14.  C:  AF  33(616)- 
7797,  Ropublie  Aviation  Coip.,  Farmingdolo,  L.I.,  N.Y. 
Anthony  Cataceio,  Edgar  Bondar.  Not  in  OTS.  ASTIA: 
AO  284884,  Coda  AA.  Unclattihod 

A  thoorotical  and  analytical  invottigation  hot  boon  con- 
duetod  to  dofino  tho  flow  rogimot  oneountorod  by  hypor- 
voloeity  ro-ontry  vohieloi.  Critoria  hat  boon  ottablithod 
for  tho  dolinoation  of  tho  variout  rogimot  and  opplicoblo 
thooriot  for  tho  ottimotion  of  oorodynomic  eharoctorittict 
in  ooeh  of  thoto  rogimot  aro  indicatod  whoro  pottiblo. 

Tho  rotuitt  of  tho  flow  rogimo  dolinootion  ttudy  aro 
protontod  in  diartform  for  a  toriot  of  goomotrical  thopot 
tubjoetod  to  tovoral  wall  tomporaturo  conditiont. 

2-683 

ASD-TOR-62-683.  OBSERVATION  OF  MAGNETIC 
DOMAINS  BY  MEANS  OF  THE  KERR  EFFECT.  Final 
rpt,  Sopt  1962,  13p.  inci  illut.,  12  roft.  P:  7371, 
T:  737103.  Axol  M.  Stoffol,  Karl  J.  Stmot.  In  OTS. 
ASTIA;  Codo  XX.  Unelattiflod 

An  oxporimontol  apparatut  hat  boon  built  which  ompleyt 
tho  magnoto-optical  Korr  offoct  for  vituol  obtorvation 
and  photographic  rooording  of  magtiotic  domain  pattomt. 
Tho  main  objoctivo  of  thit  work  wat  to  fomiliorizo  the 
invottigotort  with  tho  problomt  of  tho  Kerr  technique  ond 
thut  provide  the  botit  for  dotigning  a  more  tophi tticoted 
apparatut. 

Thit  report  ditcustet  tho  Korr  offoct  and  itt  opplicotion 
to  tho  ttudy  of  magtotic  domaint  and  onolyzot  tome  of 
the  optical  problomt  incurred  in  thit  application.  It 
dotcribot  tho  oxporimontal  tot-up  and  protontt  pi cturet 
of  domain  ttructuret  obtervod  on  a  thin  film  of  Permalloy. 

2-685 

A$D-TOR-62-685.  A  STUDY  OF  EXPLOSIONS  INDUCED 
BY  CONTACT  OF  HYDRAZINE-TYPE  FUELS  WITH 
NITROGEN  TETROXIDE.  Final  rpt,  Sopt  1962,  31p. 
incI  illut.,  1  table,  8  roft.  P:  6075,  T:  607507,  C:  AF 
33(616)-6918,  Atlantic  Rotoarch  Corp.,  Alexandria,  Vo. 
R.  Friedman,  W,  P,  Barnet,  Jr.,  M.  Markolt,  Jr.  Finol 
rpt:  ARC  62-5038.05-F.  In  OTS.  ASTIA:  Codo  XX. 

Unclattifiod 

Tho  mochanitm  of  oxplotiant  which  may  rotult  when  a 
hydrazine-typo  liquid  it  brought  into  contact  with  liquid 
nitrogen  totroxido,  wat  ttudiod.  Falling-droplet  oxpori- 
moitt  thowod  correlation  between  dittonco  of  fall  and 
probability  of  oxplotion.  Sudden  injection  of  one  liquid 
into  tho  other,  with  high-tpood  photography,  gave  non- 
reproducible  rotuitt.  Occational  oxplotiont  occurred. 


proeodod  by  bubble  formation.  Alternate  thooriot  of  tho 
oxploilen  phenomenon  ore  diteuttod. 

2-6S70 

ASO-TR-61-6S7.  THERMAL  STABILITY  OF  EXPERI¬ 
MENTAL  HIGH  TEMPERATURE  FUELS.  Final  rpt, 
Apr  1962,  15p.  inci  illut.,  tablet,  5  roft.  P;  30^, 
T;  30178.  C;  AF  33(616)-7667,  Shell  Dev.  Co.,  Emory- 
villo,  Calif.  C.  L.  Mahoney.  Not  in  OTS.  ASTIA;  AD 
276942,  Codo  AA.  Unclattifiod 

Tho  high  tomporaturo  ttability  of  tovon  pure  hydrocarbon 
fuolt  tuppliod  by  Wright  Air  Dovolopmont  Divition  wore 
totted  in  the  Shell  Dovolopmont  Fuel  Coker  at  600°,  700°, 
and  800°F  under  recycle  conditiont.  Thoto  fuolt  wore: 
hoxahydroindono,  methyl  hoxahydroindano,  pinano,  bi- 
cyclohoxyl,  9-mothylporhydrofluorono,  2-othylporhydro- 
phonanthano,  and  1,  1-bit  (4-mothyleyclohoxyl)  ethane. 

On  the  batit  of  very  limited  data  two  trondt  regarding  the 
effect  of  ttructure  on  high  temperature  ttability  wore 
noted.  One,  condontod  polycyclic  nophthonot  form 
tiightly  more  dopotit  than  non-condontod  ttructuret. 
Two,  tho  pretence  of  a  fivo-memborod  ring  oppeart  to 
have  a  detrimental  offoct  on  ttability  at  rneoturod  by 
dopotit  formation. 

2-6930 

ASO-TR.61-693.  RESEARCH  AND  DEVELOPMENT 
ON  CORONA-RESISTANT  MATERIALS.  Final  rpt.  Mar 
1962,  138p.  inci  illut.,  tablet,  39  roft.  P;  7371, 
T;  737101.  C;  AF  33(616)-7485,  General  Electric 
Rotoarch  Lob.,  Schenectady,  N.Y.  J.  C.  Dovint,  ot  al. 
Not  In  OTS.  ASTIA;  AD  277378,  Codo  AA.  Unclattifiod 

Tho  thopot  of  individual  corona  pultot  and  the  changet 
in  the  thape  with  the  applied  voltage  were  determined. 
It  wot  found  that  at  the  overvoltogo  increated,  the 
pultet  change  from  a  type  choractorittic  of  corona  avo- 
lanchet  to  one  charocterittic  of  ttreamer  ditcharge. 
The  change  hat  been  interpreted  thooreticolly  by  con- 
tideration  of  tho  potitive  ion  tpoce  chongo  produced  in 
tho  early  ttagot  of  the  ditcharge.  The  chemical  re- 
actiont  have  been  ttudied  in  detoil  on  polyethylene.  On 
other  intulotion  materiolt  tho  groit  roactiont  have  been 
ttudied  with  an  eye  to  a  broad  general  method  of  totting. 
The  work  done  in  Phate  II  of  the  contract  wat  in  three 
general  aroot;  A-Moaturemont  of  corona  pulto  tize 
dittributiont  in  cylindrical  corona  collt,  power  meature- 
montt,  and  thoorotical  contidorationt.  B-Attottmonf  of 
phyticol  and  chemical  damage  at  o  rotult  of  cylindrical 
coll  corona  oxpoture  on  Mylar,  nylon,  and  a  Formvar 
vamith.  C-Dotorminotion  of  damage  to  Mylar  under 
variout  conditiont  of  divergent  field  corona.  Charge 
profilet  and  erotion  are  included. 

2-697a 

ASD.TR-61-697.  SPACE  RADIATOR  STUDY.  Final 
rpt,  Apr  1962,  254p.  inci  illut.,  tablet,  80  roft.  P:  0(3- 
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3145),  T:  60853.  C:  AF  33(616)-7368,  TAPCO,  A  DIv. 
el  Thompson  Rami'  WooldrIdgo  Inc.,  Clovoloid,  Ohio. 
R.J.Doninglon,olal.  CRN:  ER4544.  In  OTS.  ASTIA: 
Cod#  XX.  Unclossifltd 

Dtsign  tochniquos  oro  prosontod  for  condonsor-rodiotors 
for  eondonting  moreury,  sodium,  potassium,  and  rubidium 
vapors,  for  Ronkino  eycio  spoco  power  plants.  Ineludod 
In  tho  design  toehniquos  ore  radiation  hoot  Iransfor, 
fluid  moehonles,  motoorold  pretoction  and  motoriols  eon- 
sldorations  with  tho  fluid  mechanics  stability  aspects 
emphosi  led. 

Parametric  data  for  largo  alkali  metal  condenser  radiators 
relating  geometry  to  weight  and  areo  are  presented. 

2-700 

ASO.TDR42.700.  INVESTIGATION  OF  SINTERABLE 
MgO  POWDERS  AND  CERAMICS  MADE  FROM  THEM. 

Final  rpt,  Oct  1962,  48p.  inci  illus.,  tables,  27  refs. 
P:  7350,  T:  735001.  C:  AF  33(616)-7733,  BaHelle 
Memorial  Inst.,  Columbus,  Ohio.  M.  J.  Synder,  et  al. 
In  OTS.  ASTIA;  Code  XX.  Unclassified 

The  fabrication  of  dense  reproducible  specimens  suitable 
for  strength  measurements  and  having  controlled  micro- 
structural  differences  was  attempted.  A  sinterable  high- 
purity  ma/iesia  powder,  developed  in  an  earlier  phase 
of  the  pro^am,  was  used.  Procedures  used  eorlier  to 
produce  small,  rather  crude  specimens,  could  not  be 
applied  directly  to  controlled  production  of  the  quantity 
of  lorge  specimens  needed.  The  sintered  densities  of 
the  larger  specimens  were  lower,  and  the  variobility  from 
one  let  to  the  next  was  greater.  The  major  source  of 
variability  appeared  to  reside  in  the  isostatic  pressing 
operation.  This  unexpected  sensitivity  to  forming  con¬ 
ditions  other  than  pressure  suggests  the  need  for  further 
research  on  processing  effects  in  ceramics  made  from 
sinterable  powders.  A  portion  of  the  effort  wos  devoted 
to  analysis  and  development  of  the  diametral-comprassion 
test  wherein  short  cylinders  are  broken  by  applying  a 
load  across  a  diameter.  Procedures  were  established 
for  measuring  a  tensile  strength  by  this  method. 

2-701 

A$D-TDR-62-701.  TORSIONAL  VIBRATIONS  OF  A 
FREE  RECTANGULAR  PLATE.  Final  rpt,  July  1962, 
18p.  incI  illus.,  3  refs.  P:  7351,  T:  735106.  C:  AF 
61(052)-S04,  Univ.  of  Southampton,  Southampton,  Eng. 
D.J.  Mead,  R.F.  Beresford.  SRN;  197.  In  OTS.  ASTIA: 
AD  284887,  Code  AA.  Unclassified 

This  report  considers  effect  of  bending  distortion  of 
cross-section  on  torsional  modes  and  frequencies  of  a 
uniform  rectangular  plate.  Bi-harmonic  plate  equation  is 
integrated  to  yield  the  tronscendential  frequency  equation 
for  modes  of  any  specified  longitudinal  wavelength, 
the  effects  of  shear  distortion  and  rotary  inertia  ossoci- 
ated  with  bending  being  ignored.  The  long  wavelength 
solution  is  shown  to  be  well  opproximated  to  by  the 


results  from  the  simple  torsional  theory  based  on  the 
St.  Venont  and  Wogner-Koppus  torsion  theories.  At 
shorter  wavelengths,  the  simple  theory  still  gives  agood 
approximation  to  the  frequencies  of  vibration,  but  con¬ 
siderable  distortion  of  the  cross-section  is  found  to 
occur.  Certain  limiting  conditions  of  very  short  wave¬ 
length  are  also  investigated. 

2-70Sa 

ASD.TR-61-705.  RESEARCH  ON  HIGH-TEMPERATURE 
BEARINGS.  Final  rpt,  Aug  1962,  71p.  inci  illus.,  tobies, 
15  refs.  P;  1315  and  3044,  T;  131501  and  73314. 
C:  AF  33(616)-7209,  Southwest  Research  Inst.,  San  An¬ 
tonio,  Tex.  R.  D.  Brown,  R.  A.  Burton,  P.  M.  Ku.  In 
OTS.  ASTIA;  Code  XX.  Unclassified 

This  report  describes  the  evaluation  work  performed  on 
oscillating  bearings  of  both  plain  journal  and  self¬ 
aligning  types.  Bearing  substrate  materials  included 
cermets  LT-1B  and  LT-2  and  alloys  F-48  and  Rend  41. 
Lubriconts  receiving  extensive  evaluation  were  a  clad 
silver-palladium  alloy,  molybdenum  disulfide  used  in 
cavities,  ond  bonded  molybdenum  disulfide.  Results 
include  those  from  friction  and  wear  evaluations,  radial 
load  capacity  tests  on  plain  journal  bearings,  and  axial 
and  radial  load  capacity  tests  on  self-aligning  bearings. 

The  bearing  specimens  hod  a  nominal  diameter  of  1/2 
inch.  Friction  and  weor  tests  were  made  at  an  oscil¬ 
lating  frequency  of  31  cpm,  at  temperotures  generally 
ranging  from  -90  to  1750°F,  and  at  pressures  generally 
ranging  from  10*^  to  10'^  mm  Hg.  The  projected  bearing 
load  was  in  the  range  of  4,400  to  12,000  psi. 

2-706  (Port  I) 

ASD-TDR-62-706,  Port  I.  THE  RESPONSE  OF  A  MODEL 
STRUCTURE  TO  NOISE:  Flat  Panels,  Interim  rpt,  July 
1962,  22p.  inci  illus.,  tables,  5  refs.  P;  7351,  T;  06. 
C:  AF  61(052)-504,  Univ.  of  Southampton,  Southampton, 
Eng.  R.  D.  Ford.  SRN:  A.A.S.U.  Rpt  181.  In  OTS. 
ASTIA;  AD  287002,  Code  AA.  Unclassified 

A  model  structure  consisting  of  a  large  flat  sheet,  sub¬ 
divided  into  small  panels  has  been  excited  by  discrete 
frequency  noise  in  an  acoustics  laboratory.  The  response 
of  the  panels  has  been  studied  in  detail  and  the  mode 
shapes  identified, 

A  Rayleigh-Ritz  energy  method  has  been  used  to  calcu¬ 
late  the  frequencies  of  two  of  the  modes  that  have  been 
excited  and  also  a  number  of  regular  modes  that  could 
theoretically  exist. 

Attempts  have  been  made  to  calculate  the  response  of 
the  structure  to  the  applied  noise  pressures  in  observed 
modes  of  vibration. 

2-706a  (Vol  I) 

ASD-TR-61-706,  Vel  I.  BERYLLIUM  COMPOSITE 
STRUCTURES:  Design  and  Application.  Final  rpt, 
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May  1962,  169p.  IncI  illut.,  tablo«,  44  raft.  P;  1368, 
T;  136806.  C:  AF  33(616)-70S0,  Aoroneo  MIg.  Ceip., 
Middlotewn,  Ohio.  J.  N.'  Kruoet,  ot  ol.  SRN:  ER-532. 
In  OTS.  ASTIA:  AD  282003,  Codo  AA.  Unclatoiflod 

Dosign  Information  li  protontcgid  forboryllium  and  eoramie 
eempoiito  tirueturot  for  ro-ontry  vohielo  oppll  cation  i. 
Tho  Velumo  includoi  a  summary  of  motoriols  and  preeott 
dovolopmonts  for  boryllium  panolt  and  boat  thiold 
eoromics,  analytical  ovaluations,  and  discussion  of 
application  of  Insulatod  structural  eoncopts  to  ro-ontry 
vohielo  systems.  Also,  ineludod  aro  tho  results  of  ponol 
tests  in  the  sovoro  onvironmsnts  of  turbojet  and  ramjet 
exhausts.  Data  suitable  for  preliminary  dosign  con¬ 
siderations  are  prosontod  for  throe  reinforced  hoot  shiold 
ceramic  foams:  alumina,  silica  and  tirconia.  Beryllium 
sandwich  panels  constructed  in  the  course  of  tho  program 
are  described  with  regard  to  fabrication  potential  and 
performance  features  in  aerospace  structures. 

2.706a  (Vol  II) 

ASD.TR.61-706,  Vol  II.  BERYLLIUM  COMPOSITE 
STRUCTURES:  Materials  and  Processes.  Finol  rpt, 
May  1962,  312p.  inel  illus.,  tables,  79  refs.  P:  1368, 
T:  136806.  C:  AF  33(616)-70S0,  Aeronco  Mfg.  Corp., 
Middletown,  Ohio.  J.  N.  Krusos,  et  al.  SRN:  ER-532. 
In  OTS.  ASTIA:  AD  278526,  Code  AA.  Unclossified 

Processes  were  developed  for  fabricating  beryllium 
structural  shapes  to  operate  in  environments  encountered 
by  aerospace  vehicles  during  re-entry.  Beryllium  sheet 
process  development  work  Included  cutting,  chemical 
milling,  forming  and  brazing  of  sandwich  panels  consist¬ 
ing  of  stoinless  steel  or  superalloy  honeycomb  and 
beryllium  faces. 

Ceramic  heat  shields  were  developed  to  resist  tempera¬ 
tures  in  excess  of  3000°F,  The  combination  ol  ceramic 
heat  shields  and  beryllium  or  superolloy  sandwich  struc¬ 
ture  was  used  to  fabricate  lightweight  insulated  com¬ 
ponents  including  flat  and  curved  panels,  and  leading 
edges.  The  ceramic  materials  used  in  the  heat  shield 
were  developed  under  this  contract  and  consisted  of 
lightweight  foams,  alumina,  silica  and  zirconia. 

2-710 

ASD-TDR-62-710.  STRAIN  DISTRIBUTION  OH 
NOTCHED  PLATE  SPECIMENS  AT  CREEP  TEMPERA¬ 
TURES.  Final  rpt,  Aug  1962,  SOp.  inci  illus.,  tobies, 
11  refs.  P:  7381,  T:  73810.  C:  AF  33{616)-7416,  The 
Univ.  of  Michigan,  Ann  Arbor,  Mich.  H.  R.  Voorhees, 
J.  W.  Freeman.  In  OTS.  ASTIA:  AO  288515,  Code  AA. 

Unclassified 

Resistance  strain  gages  and  grids  of  vapor-deposited 
metal  were  evaluated  for  measuring  strains  ot  loading 
and  during  creep  in  plates  with  edge  notches.  Foil 
strain  gages  mounted  with  thermal-setting  cements  re¬ 
mained  usable  to  0.5%  or  higher  strain  at  S00°F,  but 
indicated  creep  was  first  less  than,  and  later  more  thon, 


optieat.#xt«nsainei«r  readings.  Indleatlens  from  gages 
mounted  with  ceramic  cement  drifted  10^  \n,An.A».  at 
1200°  after  several  hundred  hours  at  temperature,  but 
agreed  with  the  extensemeter  to  IX  strain.  Qualitative 
measurements  were  mode  during  loading  (K,  1.8  and  3.6) 
and  for  eroep  (K,  1.8)  of  M-470  alloy  at  500°F.  Plostle 
siralns  were  too  emoll  ft  determine  by  the  grid  lines 
used. 

2.71 1e 

ASO.TR.61.711.  DEVELOPMENT  PROGRAM  FOR 
MICROWAVE  RADIATING  POWER  SOURCE  FOR  SPACE 
VEHiaE  TELEMETRY  TRANSMITTER.  Final  rpt, 
June  1962,  64p.  inci  illus.,  tables.  P:  4107,  T:  42021. 
C:  AF  33f600)-39392,  Walliins.Johnsen  Co.,  Pale  Alto, 
Calif.  L.  A.  Roberts.  W-J  61.336AR24.  In  OTS.  ASTIA: 
AD  278713,  Code  AA.  Unclassified 

A  program  is  described  for  the  development  of  o  voltage, 
timoble  microwave  oscillator  suitable  for  use  as  a  space 
vehicle  radiating  power  source.  This  device  is  built 
around  on  electrostaticolly-focused  traveling.wave  tube 
omplifier  which  can  be  desi{pred  to  meet  the  various  re. 
quirements  of  light  weight,  high  efftciency,  and  long  life 
required  for  space  vehicle  operation.  It  is  mode  to 
function  as  a  voltage-tuned  oscillator  by  ieeding-bock  a 
small  fraction  of  its  output  power  to  its  input  through  a 
microwave  cavity.  By  using  the  phase  shifting  proper- 
ties  of  the  amplifier  os  a  function  of  its  beam  voltage, 
the  system  exhibits  a  linear  tuning  curve.  The  tube  uses 
o  helix  supporting  structure  which  allows  construction 
of  a  bi filar  helix  with  o  large  voltage  difference  between 
the  helices  while  maintaining  lew  voltage  gpodients 
olong  surface  of  insulators  in  vacuum.  Electrostatic 
focusing  characteristics  ore  discussed  and  compared  to 
permanent  mognet  feeusing.  Measured  operating  per¬ 
formance  of  several  tubes  used  os  both  amplifiers  and 
oscillators  is  described  and  curves  of  power  output, 
gain  and  efficiency  ore  shown.  Data  on  the  performance 
of  electrostatic  focusing  is  compared  to  the  present 
theory  and  is  shown  to  be  in  disagreement  with  the 
predicted  results.  Some  general  conclusions  on  DC 
electric  field  gradient  as  a  function  of  desigr  power 
level,  operating  voltage  and  frequency  are  discussed. 

2-717 

ASD-TDR.62.717.  RESULTS  OF  LOSS  FACTOR  MEAS- 
UREMENTS  OH  STEEL  AND  CONCRETE  BEAMS  USING 
A  VISCOELASTIC  OR  SAND  DAMPING  SYSTEM.  Final 
rpt.  Sept  1962,  Sip.  inci  illus.,  tables,  6  refs.  P:  4437. 
Nelson  D.  Wolf.  Not  in  OTS.  ASTIA:  AD  288079, 
Code  AA.  Unclassified 

The  report  contains  the  results  of  tests  to  measure  loss 
factors  on  steel  and  conoete  beams  using  a  viscoelastic 
or  sand  damping  system.  The  significance  of  the  tests 
using  the  viscoelastic  material  was  the  rather  large  size 
of  the  system;  for  the  sand  damping  system,  data  was 
obtained  at  frequencies  down  to  36  cps.  Numerous  eon- 
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figuration*  or*  toitod.  For  iho  aond  damping  eo*o,  lo** 
factor*  or*  moowirod  o*  o  fanetlon  of  oceolorotlon. 

2-721 

ASO-TDfl42-721.  FH-AMENTIZID  CERAMIC  RAOOME 
TIOMIQUIl  Final  rpt.  Aug  1962,  4Sp.  IncI  illut., 
toblo*.  6  rof*.  Pi  4161,  Tt  416103.  Ci  AF  33(616)- 
7872,  Horiionii,  lne«  Clovolond,  Ohio.  R.  H.  Koltoy, 
B.  C  Royno*.  Net  In  OTS.  ASTIAt  AO  283451,  Code  AA. 

Unelaooiliod 

Fiber  reinforced  coramlc  bodlot  capable  of  wllhitanding 
an  onviienmontal  tomporaluro  of  2S00^F  for  at  loatt  8 
hour*  have  boon  dovolopod.  Evldonco  of  mechanical 
rolnfarcament  by  thort-itapio  Inorganic  fiber*  ha*  been 
*hewn.  Mean*  have  been  evolved  producing  hedle*  of 
good  electricol  propertle*  with  low  poreelty  and  excel¬ 
lent  mechanical  elobilify.  A  eyetem  concept  ha*  been 
Introduced  and  applied,  by  which  the  fiber-reinforeed 
body  I*  treated  a*  o  complete  material  rather  than  a*  a 
eempeelte  aeeembled  hem  eeporato  material*. 

2.723a 

ASO.TR.61.723.  FEAMBILITY  OF  THE  USE  OF  HOL¬ 
LOW  CATHODES  FOR  THERMIONIC  ENERGY  CON¬ 
VERSION.  Final  rpt,  48p.  inel  lltu*.,  table*  29  ref*. 
P:  3145,  T;  60962.  C:  AF  33(616)-7912,  Weetinghou** 
Elec.  Cerp.,  Elmira,  N.Y.  I.  Brodle,  A.  Niewold.  In 
OTS.  ASTIA:  AO  278824,  Code  AA.  Uncloeellied 

Theoretical  and  experimental  etudie*  are  reported  to 
determine  the  feaeibility  of  applying  ‘electron  black- 
bodiee*  to  thermionic  energy  converelon.  The  oonclution 
from  thi*  worh  i*  that  the  eixe  of  the  effueing  hole  i* 
governed  largely,  not  by  the  tixe  of  the  cavity  to  which  it 
I*  the  exit,  but  by  the  phyeical  limitation*  impoeed  by 
the  nature  of  the  electron  atmoephere  within  the  cavity. 
It  I*  ehown  that  the  deneity  of  the  electron  atmoephere 
within  the  cavity  i*  only  lorge  in  a  region  dote  to  the 
(urfoee  of  the  emitting  wall*  and  may  be  characterized 
by  a  parameter  d,  which  doe*  not  depend  on  the  *ize  of 
the  cavity.  A  quvititative  expreeeion  i*  given  for  the 
condition*  under  which  the  effueing  hole  behave*  at  an 
electron  blockbody.  It  I*  ehown  that  for  the  electron 
emieeion  deneity  to  be  large  enou^  for  ueefol  thermionic 
energy  convereion,  the  lize  of  the  effueing  hole  ha*  to  be 
too  emoll  for  practical  eoneideration. 

2.724e 

ASD.TR.61-724.  SUPERSONIC  LIFT  AND  DRAG  CHAR- 
ACTERISTICS  OF  A  VARIABLE-SWEEP  STOL  AIR- 
PLANE  CONFIGURATION  DESIGNATED  THE  WADD43. 

Final  rpt,  Feb  1962,  60p.  inel  illu*.,  table*,  11  ref*. 
P:  324A.  J.  R.  Carey,  Capt.,  USAF.  ASTIA:  Code  NC. 

Secret 

Supereonie  lift  and  drag  choraeterietic*  obtained  from 
wind  tunnel  toet*  ore  preeented  for  the  WADO-63  airplone 
configuration.  Theee  choraeterietic*  ore  thown  for  a 


Mach  iwmbor  ranga  of  1.S0  to  2.30.  'Tha  preliminary 
daeign  aeHmofo*  for  the  WADD43  ora  alee  praeonlad 
and  compared  with  the  reeulting  wind  tunnel  teet  value*. 
The  raeult*  ehew  good  agreement  between  the  eeNmatod 
and  toet  volue*  for  L/D„„  ond,  therefor*,  generally 
conArm  the  preliminary  performane*  eetimole*  mod*  for 
the  WADD-63. 

^727(Partl) 

ASO.TDR42.727,  Pert  li  ULTRA-FINE  HIGH  TEM¬ 
PERATURE,  HIGH  STRENGTH  METALLIC  FIBERS.' 

Final  rpt,  Aug  1962,  TOp.  inel  illu*.,  table*,  17  ref*. 
P:  7320,  T:  732001.  C:  AF  33(616)-8366,  Hoekin* 
Mfg.  Co.,  Detroit,  Mich.  Clair  A.  Gorton,  Clifford  C. 
McMahon,  John  A.  Riziordi.  Not  in  OTS.  ASTIA:  AD 
287443,  Code  AA.  Unclaeelfled 

Ei^t  euperalloye;  A-286,  Elgiloy,  Hoetelloy  B,  M-252, 
Rend  41,  U-5(X),  U-700  and  Woepaloy  were  preceeeed  to 
ultra-fine  fiber*  of  approximately  .001  inch  dia.  and 
evoluated  for  drowability,  room  temperature,  teneile 
etrength  and  elongation  ar4  effect  of  reduction  of  area 
on  teneile  prepertie*.  The  Elgiloy  and  Haetelloy  B 
alloy*  praeeeeed  more  readily  with  lee*  wear  than  the 
other  alioy*. 

The  teneile  etrength  of  all  alloy*  except  A-286  were  in 
the  range  of  160,000  p*i  a*  eolution  heat  treated.  Alloy 
A-286  tentile  etrength  wo*  approximately  100,000  p*i. 
The  alloy*  in  order  of  decreoeing  *tr*ngth*  were  U-700, 
Rend  41,  Haetelloy  B,  Woepaloy,  U-500,  M-252,  Elgiloy 
and  A-2M 

Yam*  compoeed  of  eeven,  nineteen  ond  thirty-eeven 
ftioment*  of  Elgiloy  and  Rend  41  were  euccoeefolly 
preceeeed  to  lee*  than  .(X)3  inch  dio.  when  eheathed 
with  Alloy  Chromel  C,  but  the  eheath  could  not  be  re¬ 
moved  without  damage  to  the  fiber*.  High  temperature 
teneile  tett*  of  the  theothed  yam  at  1600°,  1800°,  and 
2000°F  in  air  and  argon  atmoephere*  indicated  increaeed 
etrength  in  order  of  increaeed  filament*.  The  Chromel 
C  eheath  protected  the  core  fiber*  from  oxidation  and 
improved  the  high  temperature  etrength  of  the  yam  at 
1800°  ond  2000°F. 

2-730 

A$O-TDR42-730.  AN  APPLICATION  OF  LINEAR 
HARDENING  PLASTICITY  THEORY  TO  CYCLE  AND 
PATH  DEPENDENT  STRAIN  ACCUMULATION.  Summmy 
rpt,  Aug  1962,  25p.  inel  illu*.,  24  ref*.  P:  7351, 
T:  73521.  C:  AF  33(616)-8177,  Univ.  of  lllinoie. 
Urbane,  III.  P.  D.  Schwietmrt,  G.  J.  Moyar.  In  OTS. 
ASTIA:  AD  284851,  Cod*  AA.  Unclaeeified 

Thi*  paper  i*  a  combinotion  of  four  dictinet  but  cloeely 
reiated  topic*.  The  firet  i*  a  documentation  of  the 
exietenc*  of  cycle  and  path  dependent  plaitie  defonna- 
tion.  The  eecond  i*  a  reeum*  of  exieting  plaetieity 
theorie*  to  determine  if  any  exieting  theory  in  the  reoim 
of  mechanic*  of  (olid*  eon  include  the  obeerved  phenom- 
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onen.  Tho  ihM  and  oiwntiolly  original  ooetion  tnuolyo* 
Iho  tpoclolliotlon  of  on  oxtollng  thonry  of  InolotHc 
dofonnation.  Inelwdod  it  o  diteuttion  of  tho  nolvio  of 
Iho  tpodoliiod  Ihoory  from  o  plottidiy  viowpoint  and 
tho  application  of  tho  ihoory  to  o  portieulor  eomplox 
cyclic  tirott  hitlory.  Equation  t  oro  dovolopod  that 
prodicl,  at  o  function  of  cyciot,  tho  plotllc  drain  occu- 
mulotlon  undor  condiliont  of  contlont  okIoI  tiroct  and 
altomating  thoar  tiratt  In  a  thin  umII  lubo.  Tho  fourth 
topic  It  o  diteuttion  of  proton!  oxporimonlal  rotuitt  in 
the  light  of  thoorolieol  opplieobility  and  tuggotlod  modi- 
fieationt  to  include  a  groalor  rango  of  matorlol  bohovior. 

2-7320 

A$0-TR-«1.732-  THE  PANCHROMATIC  SENSITIZA¬ 
TION  OF  SINGLE  CRYSTALS  AND  EVAPORATED 
FILMS  OF  SILVER  BROMIDE.  Final  rpt,  Jon  1962,  62p. 
inel  illut.,  tablet,  15  raft.  P;  6272,  T:  627201.  C:  AF 
33(616)-6^,  Technical  Oporationt,  Inc.,  Burlington, 
Matt.  Gorthon  M.  Goldberg,  ot  al.  TO-B  61-72.  Not  in 
OTS.  ASTIA;  AD  269756,  Cod#  AA.  Unclattifiod 

Report  ooneomt  experimental  tiudy  of  methodt  of 
achieving  hi^ett  pottible  degree  of  red  tontitixalion  of 
tingle  ayttalt  and  evaporated  filmt  of  tilver  bromide. 
Problem  wot  attacked  from  tevoral  anglet.  Voriotiont 
In  dye  treatment,  turfoce  orientation,  and  turfoce  area 
all  foiled  ta  produce  a  reatonoble  level  of  panchromatic 
tentitixalion  on  cryitalt.  It  oppeart  that  turfoce  orea 
of  cryttalt  it  too  low  to  allow  tufficieni  dye  pickup  for 
effident  tentitixotion.  With  evaporated  filmt,  two  ap- 
proochot  were  tried:  (I)  tcreening  of  variout  clottet  of 
dyet  to  determine  their  relative  efficiency  for  lentitixing 
thete  material t  and  (2)  improvement  of  the  initial  tenii- 
tivity  of  evaporoted  film  tamplet  by  wiriotion  of  the 
evaporation  porametert.  The  latter  opproadi  proved  to 
be  the  bettor.  Dye  tentitixalion  of  evaporated  filmt 
having  an  initial  tentitivily  of  ASA  0.1  when  removed 
from  evaporator  produced  materiali  having  overall  tenti- 
tivitiei  of  ASA  2  and  red  tentilivltiet  (throu)^  a  Wratten 
25  filter)  of  0.6.  Thut,  one  of  the  primmy  objecti  of 
contract,  the  preparation  of  a  material  tentilixed  to  on 
ASA  Expoture  Index  of  10  (5500°K  light  tource)  with  a 
Wratten  25  filler  factor  of  not  more  than  5,  it  definitely 
within  reach, 

2-738 

ASO-TDR-62-738.  CONDENSATION  OF  SODIUM  AND 
RUBIDIUM  AT  LOW  HEAT  FLUXES.  Final  rpt,  Oct 
1962,  16p.  inci  illut.,  tablet,  4  reft.  P:  7340,  T;  08. 
John  A.  Roth,  1tt/Lt.,  USAF.  Not  in  OTS.  ASTIA: 
Code  XX.  Unclattified 

Thit  report  pietenti  the  detign  contiderationt  and 
preliminary  retuitt  of  on  experimental  program  to  deter¬ 
mine  the  condenting  heat-tranifer  coefficientt  and  to 
Invettigole  the  modet  of  condenxotion  occurring  with 
alkali  liquid  metalt.  Corrotion  information  wot  obtained 
on  tynthelic  tapphire  cryttalt  in- a  sodium  atmotphere. 


Sodium  and  rubidium  were  condented  on  a  304  ttolnlett 
tieel  U-tube  uting  air  at  a  coolant.  Overall  heat-trantfer 
coefficlanlt  for  rubidium  varied  from  5.7  to  20.6  Blu/hr- 
ft7-*F  and  tedium  from  6.1  to  24.1  Blu/1tr-ft7-®F.  The 
preiiuret  for  the  tedium  candentatlen  varied  from  0.7  to 
44  ptia  and  from  1.4  to  63  ptio  for  rubidium  condento- 
tlen.  Individual  heot-trontftr  ceeffldenlt  for  the  rubid¬ 
ium  cendentation  ranged  from  8.9  to  70.8  Btu/hr-ft^-°F, 
Thete  are  prellminaty  retuitt  In  a  low  heat  flux  range. 

2-743 

ASO.TDR.62.743.  THE  INFRARED  SPECTRA  OF 
SELECTED  KETONES,  ETHERS  AND  ALCOHOLS 
BETWEEN  IS  AND  35  MICRONS.  Interim  rpt,  Aug  1962, 
36p.  incI  illut.,  45  reft.  P:  7360,  T:  736005.  C:  AF 
33(616)-8465,  Montonto  Research  Corp.,  Dayton,  Ohio. 
J.  E.  Katon.  In  OTS.  ASTIA:  AD  287755,  Code  AA. 

Unclattified 

The  spectra  from  15  to  35  microns  of  45  ketones,  30 
ethers  and  12  olcohols  have  been  analysed  and  corre¬ 
lated.  For  identification  purposes  the  data  in  this 
spectral  region  were  shown  to  be  useful  os  a  supplement 
to  data  obtained  in  the  2-15  micron  region.  The  spectra 
of  ketones  in  the  15-35  micron  region  ore  very  infonnative 
of  their  detailed  structural  features,  and  distinguish 
between  aliphatic  methyl  ketones,  ketones  with  and 
without  alpha  branching,  oromotic  methyl  ketones  and 
cyclic  ketones.  Tentatively,  the  ring  tixe  of  cyclic 
ketones  moy  alto  be  detennined.  Study  of  these  spectro 
indicotes  that  the  previous  ottiTtmenl  of  acetone  is  in 
error  and  a  new  assignment  is  proposed.  The  spectra 
of  ethers  and  alcohols  in  the  15-35  miaon  region  are 
less  informative.  Aliphatic  ethers  possess  one  fair 
group  frequency,  at  480-520  cm*l.  The  broad  absorption 
by  olcohols  650  cm'1  was  confirmed. 

2-7430 

ASD-TR-61-743.  DESCRIPTION  AND  PERFORMANCE 
EVALUATION  OF  THE  AEROSPACE  MEDICAL  RE¬ 
SEARCH  LABORATORIES'  VERTICAL  ACCELERATOR. 

Final  rpt,  Dec  1961,  iii  t-  23p.  inci  illus.  P;  7210, 
T;  71703.  C;  AF  33(616)-2088,  LAB  Corp.,  Skoneateles, 

N. Y.  Biomedical  Lab.  R.  D.  Lowry,  W.  M.  Wolff.  In 
OTS.  ASTIA:  AD  287996,  Code  AA.  Unclossified 

The  Aerospace  Medical  Research  Laboratories'  Vertical 
Accelerator  was  developed  for  bioastronautics  research 
to  simulate  vibration  and  buffeting  encountered  in  aero¬ 
space  operations.  The  design,  motion  capobilities, 
control  and  safety  features  are  described.  This  Vertical 
Accelerator  can  be  proipammed  with  periodic  or  random 
acceleration  patterns  obtained  from  actual  environmen¬ 
tal  measurements.  It  is  a  complex  electromechanical 
device  employing  a  unique  type  of  friction  drive  to  move 
a  test  platform  with  a  200-lb  load  capacity.  The  accel¬ 
erator,  for  continuous  operation,  can  produce  peak  to 
peak  amplitudes  of  ±5  ft  over  the  frequency  range  from 

O. 5  cps  to  10  cps.  The  maximum  acceleration  output  is 
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from  2.5  to  3G  d*p«nding  on  IocmI  md  p«niilt*lbU 
ditlortien, 

2.760 

ASO.TDR42.760.  A  SUMMARY  OP  THE  BASIC  FAC 
TORS  IN  THE  FORMATION  AND  STABILITY  OF  NON- 
SOAP  CREASE  GELS  AND  OTHER  DISPERSIONS. 

Final  rpt,  Aug  1962.  13p.  inel  illut..  19  ral*.  P:  3044, 
T:  304^3.  John  J.  Chatiielc,  John  B.  Christian.  Not 
in  OTS.  ASTIA;  Coda  XX.  Unelottifiod 

This  ropert  summorizas  o  ratoorch  piogram  ol  sovon 
yoori  duration  eonduetod  mainly  at  Lohi^  Univorsity  in 
caoporation  vrith  Aoronautieol  Systoms  Division,  Tho 
major  objoetivo  was  to  provido  an  undorstanding  of  tho 
basic  factors  rosponsiblo  for  tho  (onnation  and  stobilily 
of  non-soap  lubricating  groosos  to  provido  guidos  in  tho 
proporation  of  superior  lubricants  for  uso  undor  oxtromo 
onvironmontal  conditions.  Gonoral  opproochos  to  oxpori- 
montal  procoduros  for  all  studios  eonduetod oro  prosontod, 
Bocauso  ol  tho  largo  number  of  experimental  procedures, 
detailed  descriptions  are  not  included.  Published  works 
revealing  experimental  detoils  are  referenced. 

2-761 

ASD-TDR-62-761.  SUPERSONIC  TRANSPORT  FUELS 
AND  LUBRICANTS.  Final  rpt,  Oct  1962,  14p.  inci  illus., 
7  refs.  P;  3044,  T:  304801.  Cecil  J.  Johnson.  Not  in 
OTS,  ASTIA:  Code  XX.  Unclassified 

The  Air  Force  hos  the  responsibility  for  research  and 
development  of  potentiol  hjels  and  lubriconts  for  Super¬ 
sonic  Transport.  Thermal  stability  requirements  of 
fuels  are  the  most  difficult  to  meet  because  of  the  severe 
operational  limitations  they  impose  on  the  fuel  system. 
This  report  is  a  discussion  of  the  potential  problems  and 
their  elimination,  Controctual  and  in-house  effort  by  the 
Air  Force  in  studying  the  causes  of  thermal  instability  in 
fuels  is  discussed.  The  responsibility  of  the  Coordi¬ 
nating  Research  Council,  Inc.  in  conducting  lorge  scale 
Mach  3  simulator  tests  under  Air  Force  contract  is  in¬ 
cluded.  The  programs  discussed  will  evaluate  potential 
fuels  and  lubricants  with  vorying  capobilities  and  varying 
costs.  This  will  allow  the  aircraft  and  engine  designers 
a  degree  of  latitude  in  their  design  ond  the  seiection  of 
the  optimum  fuel  hardware  combination, 

2-768 

ASD-TDR42-768.  STUDY  OF  HF  FREQUENCIES  FOR 
EXO-  AND  ENOO-IONOSPHERIC  COMMUNICATIONS. 

Final  rpt,  Oct  1962,  113p.  inel  illus.,  tables,  30  refs. 
P:  4335,  T:  433505.  C:  AF  33(657)-7791,  Raytheon 
Co.,  Missile  and  Space  Div.,  Advanced  Dev.  Lab,, 
Bedford,  Mass.  M.  D.  Gross!,  et  al.  CRN:  BR-2036. 
Not  in  OTS.  ASTIA;  AO  285968,  Code  AA.  Unclassified 

The  report  presents  the  results  of  a  study  of  fre¬ 
quencies  for  exo-  and  endo-ionospheric  communications, 
undertaken  for  evaluating  the  possible  use  of  the  HF 


bands  in  satellite-te-satellile  and  satellite-lo-ground 
communicaNons. 

Emphasis  Is  placed  on  the  analysis  of  the  possibilities 
ond  limitations  thereof,  of  communicating  at  HF  between 
terminals  Imbedded  Into  the  ionosphere  ond  located 
beyond  llne-of-sight. 

The  search  for  these  long-distance  prapagotion  modes 
has  been  performed  by  using  a  Hamiltonian  ray-tracing 
method  programmed  in  o  digital  computer.  The  method 
allows  the  evaluation  of  the  effect  on  the  HF  ionospheric 
propagation  of  the  eorth’s  magnetic  field,  of  the  colli¬ 
sions  (when  few)  between  electrons  ond  other  particles, 
of  various  models  of  ionospheric  irregularities  and 
discontinuities. 

The  results  of  the  study  hove  been  that  ‘circumferential 
transits*  characterized  by  low  path  losses,  wide  band¬ 
width  and  good  stability  are  possible  at  HF  underneath 
the  F2  layer;  that  beyond  line-of-sight  propagation  con 
take  place  at  HF  ocross  the  same  layer  with,  howover, 
worse  performance  in  losses,  dispersion  and  stability; 
and  that  long-di  stance  propagation  between  terminals 
located  above  the  Fj  layer  has  to  rely  upon  o  non- 
smooth  nature  of  the  upper-ionosphere. 

2-771 

ASD-TDR.62-771.  INFRARED  SPECTRA  OF  SOME 
OILS,  CREASES,  ADDITIVES,  AND  RELATED  MATE¬ 
RIALS.  Final  rpt,  Aug  1962,  43p.  inel  illus.,  8  refs, 
P:  7360,  T:  736005.  C:  AF  33(616)-7450,  Univ.  of 
Cincinnati,  Cincinnati,  Ohio.  Michael  S.  Motto,  Lee  0. 
Smithson.  In  OTS.  ASTIA;  AD  287756,  Code  AA. 

Unclassified 

The  infrared  spectra  from  2  to  16  microns  of  82  oils, 
greases,  additives,  and  related  materials  of  current  use 
in  the  Air  Force  are  presented  as  an  aid  in  the  qualitative 
identification  of  lubricants. 

2-778 

ASD-TDR.62-778.  ANALYSIS  OF  ASSET  COMMUNICA¬ 
TION  LINKS.  Final  rpt,  Aug  1962,  168p.  inel  illus., 
tables,  36  refs.  P;  1466.  C;  AF  33(616)-8106,  McDon¬ 
nell  Aircraft  Coip.,  St.  Louis,  Mo.  J.  W.  Dean  et  al. 
McDonnell  Aircraft  Rpt  8744.  Not  in  OTS.  ASTIA;  AO 
287805,  Code  AA.  Unclassified 

This  report  presents  an  analysis  of  tho  communication 
links  for  ASSET,  a  hypersonic,  lifting,  re-entry  vehicle, 
in  the  form  of  an  engineering  solution  restricted  to; 
ASSET  requirements  and  state-of-the-art  hardware.  The 
problem  of  shock  induced  plasma,  peculiar  to  re-entry 
vehicles,  is  treated,  within  the  above  limitations,  and 
within  existing  theory  and  methods  for  such  analysis. 
The  anolysis  determines  mathematically  the  margins  for 
each  link,  with  and  without  plasma  attenuation.  It  is 
concluded  that,  for  ASSET;  radar  tracking  by  AN/FPS-16 
radars  aided  by  an  airborne  transponder  is  feasible; 
a  VHF  telemetry  link  will  experience  blackout  for  por- 
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Hono  of  oomo  flights  bocouso  of  plosina  ottonuotlon;  o 
tolomotry  link  ot  X-bond  will  ^vldo  rooUtino  dots  with 
no  blockout,  ond  o  radio  command  link  using  oxl  sting 
tost  rango  tronsmlttors  will  not  satisfy  rwigo  sofoty 
raguiramsnts.  A  communleotion  system  design  Is  do* 
scribed  which  moots  the  raquiromsnts  of  ASSET  and 
which  it  bated  on  iho  above  cenclutiens.  The  doloils 
of  thrashelds,  poculloritlos,  radlotlen  pottoms,  etc. 
ora  onolyiod  and  iho  resultant  dots  it  prosontod. 

2-77* 

ASO.TOR.62.779.  RESEARCH  AND  DEVELOPMENT 
OF  MICROWAVE  MEMORY.  Interim  rpt.  Foatibillly 
Investigation,  Oct  1962,  77p.  Inel  lllut.,  tables,  6  reft. 
P:  4040,  T:  404002.  C:  AF  33(616)*8512,  ITT  Federal 
Labs.,  0  div.  of  ITT,  Nutloy,  N.J.  L.  M.  Volloso.  ASO- 
TN-62-2.  ASTIA:  AD  332601,  Cede  AA.  Secret 

A  dosoiptlen  of  the  design  and  porformoneo  of  o  labora¬ 
tory  breadboard  modtl  of  o  Mierowovo  Memory  System, 
dosi^od  at  on  application  of  a  novel  technique. 

2.781 

ASO.TOR42.781.  VACUUM  ARC  MELTING  OF  TUNC- 
STEM  ALLOY  (TUNGSTEH-MOLYBDENUM. 
COLUMBIUM).  Final  rpt,  Oct  1962,  74p.  inci  tobies, 
illut.,  7  reft.  P;  7351  and  7381,  T:  73519  and  73811. 
C:  AF  33(616)-7459,  Wottinghouto  Electric  Corp., 
Bleirtville,  Pa,  G.  A.  Roimonn.  In  OTS.  ASTIA: 
Cede  XX.  Unclottified 

A  totitfoctory  melting  technique  wot  ettablithed  for  iht 
production  of  fine-grained,  homogeneous,  high  quality, 
tungsten  bote  alloy  ingots.  The  88W-6Mo-6Cb  alloy 
originolly  soUcted  forlho  program  wot  discorded  because 
of  ingot  cracking  and  replaced  by  o  92W-6Mo-2Cb  olloy. 
The  reduction  of  columbium  from  6  to  2  percent  permitted 
ingots,  6  to  9  inches  in  length.  Macroexamination  re¬ 
vealed  a  mixture  of  fine,  equioxed  grains  and  short,  thin 
columnar  grains.  Seven  ingots  of  the  92-6-2  composition 
were  extruded  successhilly  at  4000°F,  using  rotios  of 
4.4:1,  5.7:1,  and  7.5:1.  The  extruded  material  was  forged 
and  rolled  to  determine  workability.  A  time,  temperature, 
recrysfollixation  study  was  conducted  on  forged  speci¬ 
mens  of  the  92-6-2  alloy. 

2.785 

ASO.TDR.62.78S.  THE  EFFECT  OF  SIZE  AND  STRESS 
HISTORY  ON  FATIGUE  CRACK  INITIATION  AND 
PROPAGATION.  Summary  rpt,  Aug  1962,  23p.  incI 
illus.,  tables,  8  refs.  P:  7351,  T:  735106.  C:AF 
61(052)-522,  BockomCillan,  Briftsarps  Station,  Sweden. 
Woloddi  Welbull.  In  OTS.  ASTIA:  AO  287962,  Code  AA. 

Unclassified 

This  investigation  deals  with  the  effect  of  size  and  pre- 
loading  on  die  duration  N|  of  the  crack  initiation  period, 
os  well  os  the  crock  propagation  period.  Geometrically 
similor  sheet  specimens  of  two  aluminum  alloys  were 


used.  Each  ■lie  exhibited  Its  Individual  S*N|  curve.  A 
static  preload  increased  the  N|  from  11  to  205  kc. 

Equatlont  relating  crack  length  to  number  of  cycles  ore 
derived  for  constant  stress  cycle  and  constoit  lead 
cycle.  The  formulas  ore  verified  by  tests  for  various 
cemblnotions  of  material,  size  and  stress  amplitude. 
For  constant  stress  the  rate  of  crack  growth  was  found, 
independently  of  crock  length,  to  be  censMnt  after  a 
certain  transition  period  wi.ieh  it  dependent  on  the 
duration  of  the  preceding  initiotion  period.  For  constant 
load  cycle  die  propogotlerx  period  starts  with  a  transition 
period  followed  by  one  or  more  stable  propagation  peri¬ 
ods,  their  number  depending  on  load  mafpiitude.  Failure 
analysis  diowed  these  periods  corresponding  to  different 
folfgue  mechanisms.  It  is  concluded  that  total  fatigue 
life  cannot  be  predicted  without  considering  separately 
the  ports  of  which  it  is  composed. 

2403 

ASD.TDR42.803.  STUDY  OF  A  MOLECULAR  TUN- 
ABLE  INFRARED  AMPLIFIER.  Final  rpt,  Nov  1962, 
49p.  inci  Ulus.,  tables,  25  refs.  P:  4159,  T:  42006. 
C:  AF  33{616)-8493,  Electro-Optical  Systems,  Inc,, 
Posodeno,  Calif.  M.  Geller.  EOS  Rpt  18M-Final.  Not 
in  OTS.  ASTIA:  Code  XX.  Unclassified 

This  report  discusses  o  semiconductor,  such  os  silicon, 
os  o  condidote  for  loser  osetllotion.  The  decoy  of  the 
exciton  state  is  considered  os  the  rodiotive  loser  transi¬ 
tion.  At  low  temperature,  when  the  lattice  is  depleted 
of  phonons,  the  non-reversible  character  of  absorption 
and  emission  processes  imply  the  ready  attainment  of 
population  inversion.  Calculations  on  the  basis  of  the 
half-width  of  the  emission  lines  and  the  pumping  band  of 
silicon  show  that  there  it  sufficient  power  in  commercial 
Xenon  flash  lamps  to  sustain  laser  oscillations.  The 
criterion  for  ochieving  this  state  is  based  on  the  selec¬ 
tion  of  samples  with  the  maximum  value  of  nonradiative 
lifetime  and  the  initiation  of  loser  action  in  atime  shorter 
than  this  nonradiative  lifetime.  The  pulse  operation  of 
silicon  in  a  loser  configuration,  at  liquid  nitrogen  tem¬ 
peratures,  revealed  sharp  discontinuities  in  the  emission 
curve  after  40  psec  beyond  the  onset  of  the  pump  light. 
It  is  suspected,  but  not  os  yet  unequivocably  estab¬ 
lished,  thotthese  radiation  spikes  were  loser  oscillations. 

2405 

ASO.TDR42405.  FLIGHT  ENVIRONMENT  DESIGN 
PARAMETERS  FOR  MARS  AND  VENUS.  Final  rpt.  Sept 
1962,  154p.  inci  illus.,  30  refs.  P:  6146,  T:  6146-1. 

C:  AF  33(616)-5914,  The  Ohio  State  Univ.  Research 
Foundation.  R.  H.  Zimmerman,  C.  D.  Jones.  In  OTS. 
ASTIA;  Code  XX.  Unclassified 

The  physical  characteristics  of  the  planets  Mars  and 
Venus  are  assessed  and  probable  quantitative  limits  are 
defined  as  minimum,  representative  and  maximum  prob¬ 
able  values  for  application  to  environmental  studies  and 
equipment  design.  These  data  are  applied  to  Chapman's 
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gantralliad  analytit  for  beJiat  antarlng  plonatocy  almet- 
pharat  ta  praduea  piebabla  minimum,  rapratantollva  and 
maximum  flight  anviranmani  datign  paromalart.  Thata 
planatary  paramatar*  ara  appllad  with  body  and  Iraiactary 
paramatar*,  using  Chapman’s  analysis,  to  sslaetad 
diraet,  multipass  and  grata  antrlas. 

2411 

AS0.TDR42411.  THERMAL  ANALYSIS  OP  A  SUPER. 
CONDUCTING  GENERATOR.  Final  rpt,  Oct  1962,  19p. 
inel  illus.,  toblas,  3  raft.  P:  8128,  T:  812808.  R.  J. 
Smith.  InOTS.  ASTIA:  Coda  XX.  Unclastifiad 

Tha  invastigotian  wot  undartokan  to  astablishhaat  Irant- 
far  datign  data  far  a  suparconducting  ganaralor.  An 
analysis  was  mods  af  haat  transfar  via  various  laokoga 
paths  into  tha  ganorator.  Furthar,  o  mathod  of  computing 
tha  hoot  input  from  tha  lood-connacting  alsctricol  loads 
was  davitad.  Tha  rasult  wot  a  sat  of  calculations 
far  ana  datign  and  a  mathod  of  optimixing  tha  conductor 
for  minimum  haat  transfar. 

2415 

AS0.T0R42415.  INORGANIC  THICKENED  GREASES. 
Final  rpt,  Sapt  1962,  lOp.  ind  illus.,  toblas.  P:  3044, 
T:  304403.  John  B.  aristion.  Not  in  OTS.  ASTIA: 
Coda  XX.  Unclastifiad 

Exparimantol  inorganic  thickanad  groosat  wara  syn* 
thasixad  and  charactarixod  using  standard  and  spa- 
ciolizad  tachniquas.  Tha  groosat  wara  formulatad  from 
high  malting  inorganic  solids,  ond  polyphanyl  athars, 
high  phanyl  contant  tiliconat,  inhibitad  siliconas,  and 


fluorotlliconat.  Tha  thicksning  ability  of  sovarol  in* 
organic  solids  was  dataiminad.  Many  of  tha  graasa 
formulations  show  promita  for  such  opplicotions  os  onti- 
frietion  booring  lubricants,  high  tomparatura  pnaumatic 
graasat,  and  lubricants  for  uta  in  opplicotions  of  sliding 
and  railing  friction  under  heavy  load  conditions. 

2496 

ASO.TOR42496.  HIGH  TEMPERATURE  THERMO- 
ELECTRIC  GENERATOR.  Final  rpt,  Oct  1962,  81p. 
inel  illus.,  tables.  P:  8173,  T:  817302-9.  C:  AF 
33(657)-73B7,  Monsanto  Research  Carp.,  Dayton,  Ohio. 
C.  M.  Handerton,  at  ol.  Net  in  DTS.  ASTIA:  Coda  XX. 

Unclastifiad 

Rataarch  and  davolopmant  of  a  laboratory  type  high- 
tamparatura  thormoalactric  generator  hoving  a  nominal 
output  of  5  watts  at  junction  tamparaturas  of  1200°C  hot 
tide  and  700°C  cold  tide  in  a  vacuum  it  datcribad. 
Based  on  tha  modular  concept,  the  garwrator  it  comprised 
of  9  sariai-eonnactad  tactions  of  throe  parollal- 
connactad  modules  each. 

Tha  modules  ora  made  of  MCC  50,  o  proprietory  tharmo- 
alactric  material,  joined  to  graphite  junctions. 

Research  landing  to  davalopmont  of  this  typo  modulo  Is 
described.  Sublimation  losses  for  MCC  50  wara  lass 
than  1%  during  1000  hours  at  1200°C  and  a  vocuum  of 
greater  than  10*^  mm  Hg.  Tha  gsnorator  was  oparatad 
under  thata  conditions  for  100  hours  continuously  and 
withstood  106  thannal  cycles  from  ambient  tomparatura 
to  1200°C  without  foilura. 
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3-52 

APCCTDR42-S2.  PERFORMANCE  EVALUATION  OF 
APPRENTICE  CHANNEL  AND  TECHNICAL  CONTROL 
OPERATORS)  GraJuatoi  of  Air  TMlnliig  Camnand 
Cauraa  Na.  ALR2933SA.  Final  rpt,  Sapt  1962,  19p. 
P:  0034Q-10.  Donald  I.  McShaahy.  ASTIA;  AO  284579, 
Coda  AA,  Unclattifiad 

This  fast  vrat  conduclad  to  datamiina  lha  obility  of 
groduataa  of  ATC  Courta  No.  ALR29335A,  Channal  and 
Tachnical  Coniro!  Oparator,  to  parfotm  tha  dutiaa  of 
tfiair  ipaeialty.  A  12-waal(  job  parfornionea  avoluation 
wai  eonductod,  using  six  oppronticat  atsignad  to  tha 
2045th  Communications  Squadron,  Andraws  Air  Forca 
Basa,  Morylond,  and  four  oppronticas  ossignad  to  tha 
2047th  Communications  Squadron,  Maxwoll  Air  Forca 
Basa,  Alabama.  Tha  rasults  of  tha  avoluation,  togalhor 
with  conclusions  and  racommandotions,  ara  datailad  in 
tha  raport. 

3-54 

APGC.TOR.62-54.  PERFORMANCE  EVALUATION  OF 
APPRENTICE  DIAL  CENTRAL  OFFICE  EQUIPMENT 
SPECIALISTS,  Craduatas  af  Air  Training  Command 
Caursa  Na.  ABR36231.  Final  rpt,  Oct  1962,  22p.  P; 
00340-12.  Copt.  John  F.  Blumar,  USAF.  ASTIA;  AD 
285332,  Coda  AA.  Unclossifiad 

This  avoluation  was  conductadto  datarmina  tho  ability  of 
oppronticas  groduatod  from  ATC  Coursa  ABR36231,  Dial 
Central  Offico  Equipmont  Spaciolist,  to  parform  tha 
dutias  of  thair  spacialty.  A  12-waal(  parformonca  avalua- 
tion  was  oonductad  by  rating  tha  parformonca  of  fiva 
coursa  graduotas  who  workad  in  tho  dial  control  offices 
at  Eglin  and  MacDill  Air  Forca  Bases,  and  two  graduates 
who  workad  with  tha  missile  operations  intercommunica¬ 
tions  system  at  Patrick  Air  Force  Base.  It  was  datar- 
minad  that  tha  dial  central  office  equipment  course  meats 
tha  proficiency  specifications  of  the  Job  Training  Stand¬ 
ard  except  for  training  on  basic  electricity  and  trouble 
analysis,  the  main  distribution  fromo,  bay  cards  and  DTA 
drawings,  color  codas,  and  soldering.  Tha  ganarol  af- 
factivonass  of  the  course  training  can  be  raised  by  in¬ 
creasing  tha  use  of  operational  equipmont,  transparent 
overlays,  and  doily  quizzes;  providing  mors  training 
parts,  hand  tools,  and  study  opportunities;  and  alter¬ 
nating  classroom  lectures  and  practical  instruction  os 
much  os  possible.  Revisions  to  tha  Job  Training  Stand¬ 
ard  are  nsadad  to  align  it  with  the  currant  job  raquira- 
ments  pertaining  to  forms  and  records,  test  equipment, 
missile  operations  intercommunications  systems,  techni¬ 
cal  terminology,  and  safety  precautions.  It  is  desirable 
to  establish  saporata  career  ladder  branches  for  different 


types  of  equipment  specialists  aid  to  study  tha  faosi- 
bility  of  establishing  an  electronics  aptitude  percentile 
in  tha  criteria  for  selecting  the  specialists. 

3-56 

APCC-TDR-62-S6.  F-IOIB  EXTERNAL  TOW  SUBSYS- 
TEM;  A  PRELIMINARY  EVALUATION  OF  CERTAIN 
COMPONENTS.  Oct  1962,  39p.  inci  illus.,  table.  P; 
7831.  IstLt.  Wayne  M.  Kasar,  USAF.  ASTIA:  AO 
285936,  Coda  AA.  Unclassified 

This  test  consisted  of  a  preliminary  engineering  evalua¬ 
tion  of  certain  components  of  the  F-101B  Tow  subsystem 
in  a  restricted  flight  envelope.  These  components  con¬ 
sist  of  the  Aero  45A  reel-launcher  and  TDU-9/B  and 
TDU-17/B  targets.  The  Aero  45A  wos  adapted  from  the 
Navy  Aero  45  reel-louncher  to  provide  tha  F-101B  aircraft 
with  a  supersonic  tow  capability  for  training  with  GAR 
and  MB-1  weapons.  The  test  wos  limited  in  scope  be¬ 
cause  tha  F-101B  aircraft  was  available  for  only  three 
weeks.  Eleven  missions  were  conducted  to  test  the  tow 
subsystem  compotibility  with  tha  F-101B  aircraft,  limited 
structural  integrity,  overall  reel-launcher  performance, 
ond  recovery  techniques.  The  TDU-9/B  target  was 
launched  and  recovered  27  times  with  no  target  losses. 
The  TDU-17/B  target  was  lounched  three  times  and 
recovered  once.  Two  TDU-17/B  targets  were  lost  during 
reel-out.  Throughout  the  test  1/8-in.  armored  coble  was 
used.  Detailed  operation  procedures  ond  limited  training 
requirements  ware  established.  It  is  concluded  that,  with 
several  modifications,  tha  Aero  45A  reel-launcher  is 
odequate  in  design  and  is  compotible  with  the  F-101B 
aircraft.  However,  further  testing  is  required  using 
pioduction  torgets  and  proper  size  tow  cable  for  a  com¬ 
plete  tow  subsystem  evaluation, 

3-61 

APCC-TDR.62-61.  PERFORMANCE  EVALUATION  OF 
DISASTER  CONTROL  INSTRUCTORS,  Graduates  of  Air 
Training  Command  Course  No.  AZR242S0.  Final  rpt, 
Nov  1962,  12p.  P:  0034Q-13.  Donald  I.  MeSheehy. 
ASTIA:  Code  XX,  Unclassified 

This  evaluation  was  conducted  to  determine  tha  ability 
of  personnel  graduated  from  ATC  Course  AZR24250, 
Disaster  Control  Instructor,  to  parform  tha  dutias  of  the 
specialty.  A  four-month  job  performance  test  was  con¬ 
ducted  using  six  graduates  of  the  coursa  assigned  to 
Seymour- John  son  and  Pope  Air  Force  Bases,  North 
Carolina,  and  Auxiliary  Field  No.  9,  Eglin  Air  Force 
Base,  Florida.  It  was  found  that  the  course  provides  ex¬ 
cellent  instructor  training  and  adequately  prepares  those 
ottanding  tha  course  for  disaster  control  activities  os- 


78 


1962 


3-AIR  PROVING  GROUND  CENTER 


MCiotad  with  ehamieal,  biological,  and  radiological  wor- 
foro.  Tho  court#  would  bonofit  from  inclusion  of  addi¬ 
tional  tubjoct  motorlal  on  mobilo  conmand  post  operation; 
monitor  dutiot;  tho  eoleulotian  o(  fallout  opprooch  timot, 
radiation  dotogot,  and  building  rotlduol  counts;  and  o 
short  indoctrination  on  natural  disostor  control.  Although 
the  groduotos  or#  well  proparod,  many  males  oxtromoly 
limited  use  of  tho  training  duo  to  the  limited  implementa¬ 
tion  of  the  disaster  control  training  program  at  many 
bases.  Alia,  as  these  personnel  ore  carried  in  onother 
primary  AFS,  they  are  frequently  transferred  in  the  other 
APS.  It  is  recommended  that  the  additional  subject 
material  Indicated  in  the  report  be  included  in  the  course, 
and  that  problems  relating  to  limited  use  of  the  training 
and  personnel  attrition  be  studied. 

3-63 

APGC-TDR-62-63.  PERFORMANCE  EVALUATION  OF 
APPRENTICE  AIRCRAFT  GROUND  EQUIPMENT  RE¬ 
PAIRMEN,  Graduates  of  ATC  Coarse  No.  ABR42133. 

Pinal  rpt,  Nov  1962,  19p.  P;  0034Q-14.  Copt.  John  P. 
Blumer.  ASTI  A;  Code  XX.  Unclassified 

The  course  provides  the  graduates  with  on  adequate 
foundation  of  theory  and  principles  pertaining  to  the 
tasks  of  the  specialty  and  meets  the  specifications  of 
the  Job  Training  Standard  (JTS)  except  for  operation  of 
the  equipment,  trouble  analysis,  repairs  of  equipment,  use 
of  the  loadbonk,  and  interpretation  of  electrical  diagrams. 
The  deficiencies  in  the  obove  areas  can  be  overcome,  if 
during  the  practical  phases  of  course  training,  the  stu¬ 
dents  are  pravided  with  a  maximum  opportunity  to  operate 
personally  the  equipment  and  work  on  the  components  in 
order  to  increase  their  self  confidence  and  ability  to  per- 
forni  the  practical  tasks.  Training  aids  of  a  type  spe¬ 


cifically  described  In  this  report  should  be  used  in  the 
course  to  Improve  the  effectiveness  of  instruction  on 
trouble  symptoms  and  gas  turbine  compressors.  The 
course  instruction  should  be  included  on  the  torque  con¬ 
verter,  fuel  injection  system,  sofsty  precautions  while 
clearing  a  liquid  lock,  and  use  of  T.O.  00-20A-1  for  the 
preparation  of  forms.  The  JTS  for  the  specialty  is  ade¬ 
quate,  except  for  two  tasks  which  should  be  added  to 
meet  the  job  requirements.  These  tasks  “Orders  Ports 
and  Supplies*  and  “Uses  Pneumatic  Analyzer*  should  be 
included  on  the  JTS  with  a  proficiency  code  of  2b  as¬ 
signed  to  eoch, 

3-66 

APGC-TDR-62-66.  COMPATIBILITY  TEST  OF  THE 
A/A  37U-1S  TOW  SUBSYSTEM  WITH  THE  F-100D  AIR¬ 
CRAFT.  Pinal  rpt,  Nov  1962,  19p.  inci  illus.,  table. 
P:  7831.  IstLt.  Robert  J.  Trocy,  USAF.  ASTIA: 
Code  XX.  Unclassified 

This  test  consisted  of  a  compatibility  test  of  the  A/A 
37U-15  tew  subsystem  with  the  F-100D  aircraft.  This 
subsystem  was  designed  to  provide  the  Tactical  Air 
Commend  with  a  transonic  tew  target  capability  for  gun¬ 
nery  training  for  the  F-104C,  F-100C/D,  F86H,and  F-84F 
oircraft.  Missions  were  conducted  to  test  the  tew  sub¬ 
system  for  ground  and  oirbome  compatibility  with  the 
F-100D  aircraft.  The  operation  of  the  taw  subsystem 
during  launch  end  tow  and  performance  capabilities 
while  flying  typical  mission  profiles  were  evaluated. 
The  THU-4/E  rewind  stand  was  also  evaluated  for  use 
as  ground  support  equipment.  It  was  ooncluded  from  the 
test  that  the  tow  subsystem  can  be  satisfactorily  used  in 
normal  towing  operations  with  the  F-100D  aircraft  and 
that  the  THU-4/E  rewind  stand  can  be  satisfactorily 
used  for  loading  cable  on  the  RMU-10A  tow  reel  spool. 
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4.14 

FTCTDR42.14.  B42H  WEAPON  SYSTEM  EVALUA- 
TION.  Final  rpl,  Sapt  1962,  548p.  inci  lllut.,  tablat. 
P:  59-133.  Wllliain  R.  Wrontki,  Moj.,  USAF,  and 
CharUs  F.  G.  Kuyk,  Jr.,  Maj.,  USAF.  ASTIA;  AD 
332109,  Coda  AA.  Soerat 

Th#  Boaing  B-52H  li  a  long  rang#,  high  oltKuda,  high 
tubionic  (pood,  ttralagie  booibar  dotignod  to  dalivor  con- 
vontional  or  nucloar  woapons.  It  it  oqulppod  with  th# 
AN/ASQ.38(V)  OKontivo  Woapont  Control  Syttam  with 
Advoncod  Capability  Radar  for  low  altitude  terrain  avoid¬ 
ance  operation  and  the  AN/ASG-21  Fire  Control  Syttem 
with  20mm  Gatling  gunt.  Augmented  electronic  counter- 
meoiuret  are  provided  for  operotion  in  the  VHF,  UHF, 
and  SHF  band  frequenciet.  The  oircroft  It  powered  by 
the  Pratt  and  Whitney  TF33-P3  turbofon  engine. 

The  Category  ll/lll  Weopon  Syttem  Evaluation  wot  con¬ 
ducted  to  diteover  and  recommend  correctiont  for  detign, 
materiel,  or  operational  deficiencet  in  the  Weapon  Syt¬ 
tem  by  meant  of  qualitative  evaluationt  and  quantitative 
engineering  invettigationt.  The  tett  program  con titted 
of  968:10  hourt  of  flying  on  76  flightt. 

The  tett  aircraft  wot  operated  in  at  realittic  on  environ¬ 
ment  at  potiible  to  oecumulate  the  equivolent  of  2H  to  3 
years  of  SAC  operational  activity  and  evaluate  the  opero- 
tionol  capability  of  the  voriout  tytfemt  and  the  inte¬ 
grated  Weapon  Syttem.  All  tyttemt  and  attocioted  aero¬ 
space  ground  equipment  were  modified  wherever  possible 
with  approved  fixes  to  upgrade  the  tyttemt  to  the  latest 
possible  configuration.  Therefore,  test  results,  conclu¬ 
sions,  and  rtcommendations  are  applicable  generally  to 
the  entire  8-52H  fleet. 

The  TF33-P3  engine  has  tigniflcantly  improved  the 
capability  of  the  aircraft  to  perform  its  detign  mittion. 

The  Offensive  Weapons  Control  Syttem  can  accurately 
navigate  and  direct  the  aircraft  at  either  high  or  low 
altitude  to  the  target  and  deliver  weapons  with  satisfac¬ 
tory  accuracy.  The  high  level  copobility  of  the  system 
has  not  been  degraded  by  the  addition  of  low  altitude 
terrain  avoidonce  copobility. 

The  ASG-21  Fire  Control  System  wos  evaluated  at  high 
and  low  altitude.  Test  results  and  conclusions  are 
classified. 

The  Electronic  Countermeasures  Subsystem,  with  wider 
frequency  coverage  and  improved  display,  wos  tested 
against  a  variety  of  airborne  and  ground  radars.  Test 
results  and  conclusions  are  classified. 

The  maintenance  man-hours,  numbers  of  personnel,  and 
skill  level  requirements  to  maintain  the  Weapon  System 


in  an  operationally  ready  condition  ore  greater  than  in 
previous  model  B-52’s  because  of  complex  modifications 
ond  improvements  in  the  Offensive  Weapons  Control,  Fire 
Control,  and  Propulsion  Systems. 

4-14  (SeppI  1) 

PTC-TDR.62.14.  B.52H  WEAPON  SYSTEM  EVALUA- 

TION  FOLLOW4)N  PROGRAM.  Final  rpt,  Oct  1962,  69p. 
IncI  illus.,  tables.  P:  59-133.  Clarence  L.  Roberts, 
Copt.,  USAF  and  Charles  F.  G.  Kuyk,  Jr.,  Maj.,  USAF. 
ASTIA;  AD  332573,  Code  AA.  Secret 

The  Weapon  System  Evaluation  follow-on  program  was 
coniiucted  for  systems  testing  in  specific  problem  areas, 
aircrew  training,  and  accumulation  of  aircraft  total  flight 
hours  and  lower  wing  surface  equivalent  hours. 

Twenty-eight  missions  were  flown  during  which  419:20 
flight  hours  were  accrued.  The  B-52H  Test  Force  re¬ 
turned  the  oircroft  to  Boeing,  Wichita,  with  a  total  of 
1500:00  flight  hours  and  a  total  of  1618:38  lower  wing 
surface  equivalent  hours. 

Eight  flights  were  deloyed  beyond  scheduled  take-off 
time,  limiting  the  follow-on  program  to  a  successful 
launch  figure  of  71.42  percent. 

Low  oltitude  Terrain  Avoidance  operation  has  improved 
substantially. 

The  follow-on  test  program  verified  functional  problem 
oreos  of  the  airplane  general  system  (see  FTC-TDR- 
62-14,  dated  October  1962)  but  developed  no  new  major 
problem  areas.  Tests  conducted  with  the  bomb  bay  doors 
resulted  in  development  of  rigging  procedures  and  limits 
that  allow  successful  door  latching  under  all  flight 
conditions. 

Maintenance  problems  encountered  in  the  Airplane  Gen¬ 
eral  Area  were  generally  the  same  as  noted  during  the 
bosic  WSE. 

Four  'hot  fan*  engines  (TF3-3P3)  evaluated  during  the 
follow-up  testing  were  satisfactory.  Modified  cartridge 
starters  proved  satisfoctory;  however,  starter  control 
valves  remained  unacceptable. 

The  AN/ASQ  38  (V)  Weapons  Control  System,  Offensive 
(WSCO)  retained  the  excellent  bombing  and  navigation 
reliability  desoibed  in  the  basic  report. 

Advanced  Capability  Radar  calibration  runs  served  to 
evaluate  not  only  local  modifications  (Variable  Fuselage 
Reference  Line,  in-flight  boiesight  adjustments,  and  the 
Negative  Beta  Angle  Clamp)  but  alsa  the  effect  upon 
accuracy  of  the  TC  of  varying  operating  frequency  when 
in  TA. 
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ACR  mointainabillty  woi  mMturably  imprevad  baeouM 
of  Imprevamantt  in  lema  aquipmant  and  eomponanta, 
mora  cooiprahantiva  ollyimant  proeadwraa  and  incraotad 
maintananca  axparionea.  Tha  RF  Alignmant  and  Touch-up 
Prooadura  wot  utad  ihrau^out  tha  axtantion  program 
with  axeallant  ratull*. 

Tha  AN/ASG-31  Fira  Control  Syttam  (ollow-on  tattt 
avaluotad  tha  dafandva  eopobilily  at  low  oltituda  and, 
in  addition,  invottigotad  tha  high  oltituda  parformanca 
of  tha  radar  tracking  loop  to  confirm  daficioncia*  raportad 
in  tha  basic  report.  Tha  rasults  ora  clossifiad. 

Tha  ECM  tests  included  an  evaluation  of  the  nose  and 
tail  ALR-18/ALT-6B  systems  against  all-waalhar  intar- 
captor  aircraft,  intor-oircrafl  compatibility  tests  ond  a 
vibration  study  of  tha  toil  recoivar.  Tha  results  ora 
classified. 


4-18 

FTC-TDR-42-18.  RECOVERY  OF  LUNAR  RE-ENTRY 
VEHICLE  AT  A  PRE-SELECTED  LANDING  SITE. 
Final  rpt.  Sept  1962,  19p,  inci  illus.  Everett  W.  Dunlap 
and  Oonold  M.  Caldwell,  Jr.  ASTIA;  AD  284277, 
Coda  AA.  Unclassified 

The  successful  recovery  of  o  vohicla  launched  from  tha 
moon  presents  many  problems,  not  tha  least  of  which  is 
how  the  vehicle  eon  be  guided  through  tha  otmosphara  to 
0  pra-saUctad  landing  site  on  tha  aorth’s  surface.  This 
report  presents  an  analysis  of  tha  significant  factors  in 
recovery  from  lunar  return.  Tha  geometry  of  tha  aorth- 
moon  system  is  shown  to  affect  tha  geographic  location 
of  entry  points;  on  aquation  is  derived  for  the  range  re¬ 
quired  from  entry  to  landing  os  o  function  of  tha  moon’s 
declination,  tha  inclination  of  the  trajectory  plana,  and 
the  loading  site  latitude.  Tha  influence  of  transit  time 
from  moon  to  earth  on  the  location  of  entry  points  is 
discussed. 

Tha  dimensions  of  the  corridor  for  entry  at  parabolic 
velocity  ora  derived  in  tarms  of  flight  path  angle.  Nomi¬ 
nal  entry  profiles  involving  docolaration  at  constant 
altitude  following  pull-out  ore  presented,  bosed  on  digitol 
computer  trajectory  calculations.  These  show  that  the 
range  available  for  o  typical  semi-ballistic  vehicle 
varies  between  a  minimum  of  about  900  statute  mi  las  to 
a  maximum  of  3400  miles.  The  importance  of  this  range 
limitation  is  discussed  with  respect  to  the  accessibility 
of  landing  sites  at  certain  latitudes  and  the  requirement 
for  recovery  on  any  day  of  the  month.  It  is  concluded 
that  it  is  relatively  easy  to  land  in  the  continental 
United  States  during  about  half  of  the  month,  but  that 
during  the  remainder  of  the  month  the  necessary  addi¬ 
tional  range  must  be  achieved  by  skip  maneuvers  re¬ 
quiring  rather  precise  guidance.  Practical  consideration 
is  given  to  the  predictability  of  corridor  boundaries  on 
the  basis  of  oerodynomic  heating  and  human  tolerance  to 
deceleration. 


Control  of  tha  flight  path  within  the  atmosphere  is 
onolyxad,  ond  on  aquation  is  derived  for  modulation  of 
tha  bank  ongla  of  a  self-trimming  sami-ballistib  shape  to 
molntoin  constont  altitude  after  pull-out.  The  use  of 
controlled  shipout  moneuvars  is  discussed,  shewing 
range  attoinabla  and  sensitivity  of  range  to  velocity  ond 
flight  path  angle.  The  range  capability  of  o  sami- 
bollistic  vehicle  and  a  lifting  re-entry  vehicle  ora 
compared. 

4-20 

FTC-TDR-62-20.  X-1S  PILOT -IN -THE -LOOP  AND 
REDUNDANT/EMERCENCY  SYSTEMS  EVALUATION. 

Final  rpt,  Oct  1962,  162p.  incI  illus.,  tables,  P;  653A. 
R.  G.  Nagel  and  R.  E.  Smith,  Copt.,  USAF.  ASTIA;  AO 
285943,  Coda  AA.  Unclassified 

This  report  presents  the  rasults  of  o  comprehensive 
evaluation  of  tha  pilot-in-the-loop  and  redundant/ 
emergency  systems  effects  for  all  flights  of  tha  X-15  air¬ 
plane  through  15  January  1962.  The  rasults  of  this 
evoluotion  ore  considered  timely  and  significant  with 
regard  to  tha  currant  controversy  among  aerospace  de¬ 
signers  and  planners  on  tha  values  of  the  human  pilot 
and  radundant/emergency  systems  for  the  successful 
operation  of  space  vehicles.  The  X-15  program,  because 
of  its  currency  and  its  similarities  to  the  next  generation 
of  oerospoco  projects,  provides  a  quantitative  insight 
into  the  relative  merits  of  piloted  versus  unmanned 
spoce  vehicles  and  redundancy  versus  non-redundoncy 
in  systems  design. 

All  flight  attempts  on  which  X-15/B-52  mated  take-off 
occurred  were  analyzed  in  terms  of  sofa  aircraft  recovery 
and  mission  success.  The  flights  were  quantitatively 
evaluated  in  several  different  groupings  with  respect  to 
their  pilot  and  redundancy  affects.  These  various 
groupings  will  enable  the  rasults  of  this  report  to  be  ap¬ 
plied  to  many  types  of  oerospoco  systems  and  programs. 

Even  though  the  evaluation  was  purposely  kept  conserva¬ 
tive,  dramatic  net  benefits  of  hoving  o  pilot  in  tha  control 
loops  ond  rodundant/smorgoncy  systems  were  .demon¬ 
strated.  Thera  hove  been  no  crashes  of  the  actual  X-15 
in  its  first  47  free  flights,  but  hypotheticol  unmanned, 
nonredundont  X-IS’s  would  hove  boon  lost  on  15  flights. 
Likewise,  tha  actual  X-15  has  hod  o  mission  success 
rote  of  96  percent  for  the  same  47  free  flights  compared 
to  only  0  45  percent  mission  success  rote  if  the  X-15 
were  unmanned  and  nonredundont.  The  mission  success 
ond  safe  aircraft  racoveryrates  improve  just  slightly  with 
only  the  pilot  or  redundancy  (but  not  both)  in  the  X-15. 
This  results  from  o  high  degree  of  interdependence 
between  the  pilot  and  redundancy  for  safely  handling  in¬ 
flight  failures  and  problems,  particularly  because  of  the 
prevalence  of  multiple  malfunctions  and  compounded 
problems  on  many  of  the  flights. 

Only  five  of  tha  34  aborted  flights  (mated  flight  but  tha 
X-15  not  launched)  were  aborted  because  of  pilot  and 
redundancy  detriments;  whereas,  on  12  free  flights  abort 
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wot  ovoi4od  by  virtu*  of  pilot  and  rodundoncy  bonofitt, 
Thu%,  tho  not  offoet  of  tho  pilot  and  rodundoncy  wo* 
dofinitoly  bonofieial  in  toms  of  abort  ovoidonco.  Tho 
ma|ority  (76  porcont)  of  tho  flights  which  obortod  did  so 
rogordloss  of  pilot  and  rodundoncy  offsets. 

Subsystoms  maturity  dots  Is  includod  os  o  by-product  of 
tho  ovoluotion.  Tho  pilot  and  rodundont/omorgoncy  sys- 
toms  hovo  boon  significant  factors  in  oecolorating  X-15 
subsystoms  maturity.  Sovon  of  oi^t  major  subsystoms 
show  on  apparent  currant  maturity  af  0.94  or  bottor,  with 
pilet-rodurrdoney  sffoetivorMSS  for  eorroeting  in-flight 
subsystoms  foiluros  ovoroging  57  porcont.  Without  tho 
pilot  and  rodundaney  only  four  subsystoms  would  hovo  o 
eurront  maturity  above  0,94.  AdditioiMlIy,  significant 
oporotionol  and  dovolopmontol  aspects  of  the  X-1S‘s 
recallable  slow  boost  (air  launch)  technique  ore 
discussed. 

4-22 

FTC-TDR-62-22.  CATEGORY  II  RE-EVALUATION  OP 
THE  STABILITY  AND  CONTROL  CHARACTERISTICS 
OF  THE  B-S8A.  Final  rpt.  Oct  1962.  94p.  inet  illus., 
tables,  P;  58-6,  Don  0.  Gobert  and  Kenneth  K.  Lewis, 
Lt.  Col.,  USAF.  ASTIA:  AD  332672,  Code  AA. 

Confidential 

This  report  presents  the  results  of  Port  II  of  o  two  part 
re-evaluation  of  the  stability  and  control  characteristics 
of  the  B-58A  aircraft.  Part  I  of  the  re-evaluatien  was 
published  by  the  Air  Force  Flight  Test  Center  in  March 
of  1961. 

The  re-evaluation  was  necessitated  by  numerous  modifi¬ 
cations  of  the  production  B-S8A  aircraft  flight  control 
system  subsequent  to  the  initial  AFFTC  Category  II 
Stability  ond  Control  Program  (AFFTC-TR-59-18,  dated 
July  1959). 

The  handling  characteristics  of  the  aircraft  with  the  Re¬ 
turn  Component,  Upper  Component,  or  Lower  Component 
are  generally  occeptoble  throughout  most  of  the  opera¬ 
tional  speed  and  altitude  envelope.  The  lateral  control 
characteristics  of  the  production  B-58A  during  sideslips 
and  rolling  maneuvers  have  been  improved  over  those  of 
the  YB-58A  while  the  longitudinol  control  remains  es¬ 
sentially  the  same.  The  handling  characteristics  of  the 
aircraft  with  the  Upper  Component  or  with  the  Lower 
Component  ore  essentiolly  the  some  os  those  of  the 
YB-58A  with  the  MB-1  pod. 

4-23 

FTC-TOR-62-23.  B-58A  CATEGORY  II  PERFORMANCE 
WITH  THE  TWO  COMPONENT  POD.  Final  rpt,  Nov 
1962,  130p.  inci  illus.,  tables.  P;  60-187.  Chorlos  R. 
Haines  and  Kenneth  K.  Lewis,  Lt.  Col.,  USAF.  ASTIA; 
Code  XX.  Confidential 

Follow-on  Category  II  tests  were  conducted  by  the  Air 
Force  Flight  Test  Center  to  define  the  performance  of  tfie 
B-58A  with  a  two  component  full  fusing  option  pod,  and 


to  obtain  dota  not  previously  acquired  for  the  aircraft 
without  pod. 

The  two  component  pod  consists  of  a  lower  fuel  pod  and 
on  upper  bomb  pod.  The  lower  pod  can  be  jettisoned 
when  empty  of  fuel,  leoving  only  the  small  bomb  pod  to 
be  carried  to  the  target.  This  increase  in  copobility  has 
been  ochieved  with  approximotely  the  same  overall  range 
os  the  MB-1  pod  configuration.  Handling  characteristics 
of  the  oircraft  with  the  MB-1  pod  are  similar  to  tliose 
with  the  complete  TCP  pod.  Testing  was  accomplished 
with  the  complete  pod,  the  upper  pod,  and  without  pod. 

Flight  Manual  take-off  performance  it  accurate  for  all 
conditions  tested,  but  the  climb-out  distance  to  the  200 
foot  height  it  approximately  1500  feet  short  with  after¬ 
burner  power. 

Militory  power  climb  data  presented  in  the  Flight  Monual 
is  accurate  except  that  the  cruise  ceiling  altitudes  ore 
too  high. 

The  Flight  Manual  range  at  optimum  subsonic  cruise 
conditions  it  optimistic  (or  the  airplane  without  pod  or 
with  either  the  BLU-2/B-3  pod. 

Supersonic  acceleration  and  climb  performance  as  shown 
in  the  Flight  Manual  is  optimistic,  and  the  published 
maximum  power  Mach  2.0  ceilings  were  found  to  be 
higher  than  the  test  data  obtained.  Wing  heaviness, 
coused  by  sponwise  shifting  of  fuel,  is  o  major  control 
problem  at  supersonic  speeds,  but  o  proposed  (light  con¬ 
trol  modification  is  adequate  to  relieve  the  problem. 

Jet  penetration  descent  performonce  in  the  Flight  Man¬ 
ual  is  conservative,  but  landing  distance  is  500  to  750 
feet  shorter  than  actual  at  the  conditions  tested. 

Londings  in  gusty  crosswind  conditions  must  be  accom¬ 
plished  with  caution,  Copocity  of  the  hydraulic  system 
is  inadequate  to  support  control  requirements  under 
these  conditions. 

Aircraft  systems  reliability  was  poor.  The  major  prob¬ 
lems  were  with  the  fuel  quantity  indication  and  air 
conditioning  systems. 

4-31 

FTC-TDR-62-31.  PILOT’S  QUALITATIVE  EVALUA¬ 
TION  OF  THE  DORNIER  DO-28.  Final  rpt,  Oct  1962, 
14p.  incI  illus.,  tables.  John  K.  Campbell,  Maj.,  USAF. 
ASTIA;  AD  2B6347,  Code  AA.  Unclassified 

This  report  presents  the  results  of  a  pilot's  qualitative 
evaluation  of  the  Dornier  DO-28  conducted  at  the  Domier 
Company,  Munich,  Germany.  The  AFFTC  test  evaluation 
was  requested  by  the  Aeronautical  Systems  Division  and 
required  7  flights  totaling  7  hours  and  45  minutes  of 
flying  time. 

The  DO-28  is  a  6  to  8  place  bi-plans  with  a  large  canti¬ 
lever  upper  wing  and  a  short  stub  lower  wing  on  which 
the  engines  ore  mounted.  Two  Lycoming  0-540-AIO  recip¬ 
rocating  engines  rated  at  250 horsepower  drive  Hartzell 
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conctgnt  tpaad  full  fuathwlng  prop*ll«rt.  A  fixad  een- 
vantienol  lypu  landing  goor  it  providod.  Tha  olrplana  ii 
of  ralativaly  ruggod  eonilruetien.  Da-leor  boot*,  pro- 
pallor  onti-leing,  and  a  full  eoniplainont  of  conmunicotian 
and  navigation  oguipmont  it  providod. 

Tho  DO-28  hot  oxeollont  low  tpood  choroetorlttict  and 
eon  toko-off  In  lott  than  600  foot  and  lond  in  lott  than 
800  foot  at  tho  dotign  grott  woight  of  5400  pounds. 
Tho  maximum  lovol  flight  tpood  ottainod  at  5350  pounds 
grott  woight,  using  ratod  powor  at  4,000  foot  altitudo  on 
tho  tost  day,  wat  only  138  knots  IAS.  Singlo  ongino  roto 
of  climb  it  low  and  could  bo  improvod  by  onginot  of  in- 
eroatod  hortopowor.  Sovoral  other  diteroponciot  roquiro 
corroction  to  improvo  tho  oporationol  utofulnott. 

4-32 

FTC-TDR-6242.  AP22S-2  FULL  PRESSURE  SUIT 

EVALUATION  IN  THE  U-2  AIRCRAFT.  Final  rpt, 
Nov  1962,  8p.  inel  illut.,  toblot.  Budd  F,  Knopp,  Copt., 
USAF.  ASTIA;  AO  287632,  Codo  AA.  Unclattiflod 

Quolitotivo  totting  wat  dono  in  tho  altitudo  chombor  ond 
on  two  U-2  flights  to  dotormino  tho  odoptobility  of  tho 
AP22S-2  full  protturo  suit  to  tho  U-2  mission.  Tho  suit 
wot  found  to  bo  vary  good  in  comfort  and  oxcollont  for 
flight  protection  at  altitude,  it  providod  oxcollont  mobil¬ 
ity  for  normal  flight  conditions.  Oxygon  consumption 
ratos  wort  found  to  bo  unaccoptobly  high.  Further 
dovolopmont  to  reduce  those  consumption  rotes  seems 
possible.  Further  testing  is  recommended  while  efforts 
are  being  mode  to  extend  the  oxygen  endurance  of  the 
suit. 


4-33 

FTC'TDR-62-33.  TESTS  OF  PARACHUTE  COMPO¬ 
NENTS.  Final  rpt,  Nav  1962,  5p.  inel  Ulus.,  tables. 
P;  60-71.  Robert  j.  Prangor,  Ist/Lt.,  USAF.  ASTIA: 
AD  287631,  Codo  AA.  Unclossified 

Tests  wore  conducted  to  evaluate  tho  functional  roliabil- 
ity  of  tho  S0C702^I5  porochuto  assombly  incorporating 
an  oxporimontal  porochuto  pock  opening  device  and 
eonopy  releases.  The  experimental  pack  opoiti.ig  cutter 
is  suitable  for  use  os  a  personnel  parachute  pock  opener. 
The  canopy  releases  are  not  suitable  for  use  on  personnel 
porachutes  unless  they  ore  redesigned  to  eliminate  pre¬ 
mature  opening  of  tho  safety  covers. 

4-34 

FTC-TDR-62-34.  TESTS  OF  A  BACK  STYLE  PARA¬ 
CHUTE  ASSEMBLY  WITH  MODIFIED  PACK  SIDE 
FLAPS.  Final  rpt,  Nov  1962,  5p.  inel  illus.,  tables. 
P;  60-122.  Isodoro  Rosenberg,  CWO,  USAF.  ASTIA; 
AD  287763,  Code  AA.  Unclassified 

High  speed  tests  wore  conducted  to  determine  tho  ef¬ 
fects  of  separating  tho  side  flops  of  a  style  B-5  parachute 
pack  upon  the  opening  forces  of  the  parachute  assombly. 
The  average  opening  forces  for  tho  modified  B-5  para¬ 
chute  assemblies  were  not  grooter  than  the  average  open¬ 
ing  forces  for  the  standord  B-5  parachute  assembly.  It 
wos  found  that  the  quarter  bag  can  deploy  prematurely 
from  tho  modified  parachute  pack  and  the  parochute  may 
fail  to  open. 
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5-7  (V*ll) 

MOC-TDR-52-7,  Vol  I.  PINAL  BNCINSSRiNC  REPORT 
DESIGN  OP  THE  GUIDANCE  EVALUATION  MISSILE 
(GEM).  Final  rpt,  May  1962,  358p.  Inel  illut.  P:  5177, 
T;  517703  C:  AF  29(600)-3300,  Spoca  Taehnology 
Lat>oratori«t,  Inc.,  Rodondo  Baaeh,  Calif.  SRN:  8640- 
6015-SUPOI.  ASTIA:  AO  387516,  Cod*  AA. 

Unclaoifiad 

This  raport  daicribat  tha  ratulti  of  th«  GEM  praliminory 
datign  study.  Tha  purpos#  of  GEM  it  to  occomplith, 
through  nondostruetivo  flight  tasting,  occurocy  avoluotion 
of  guidonea  hordwaro. 

Tha  GEM  rocovarabla  faaturas  coupled  with  usa  of  in- 
oxpansivo  boostars  will  provide  significant  sovings  in 
flight  test  program  cost.  GEM  guidance  error  onolytit 
was  simulated  via  a  digital  computer,  the  results  of 
which  conclusively  demonstrate  the  feasibility  of  the 
GEM  technique  in  evoluating  next  generation  guidonce 
equipment. 

5-7  (Vol  II) 

MDC-TDR-62-7,  Vol  II.  FINAL  ENGINEERING  REPORT 
DESIGN  OF  THE  GUIDANCE  EVALUATION  MISSILE 
(GEM).  Final  rpt.  May  1962,  184p.  inci  illut.  P:  5177, 
T:  517703.  C:  AF  29(600)-3300,  Spoce  Technology 
Laboratories,  Inc.,  Redondo  Beach,  Calif,  SRN;  8640- 
6015-SUPDI.  ASTIA;  AD  331874,  Code  AA. 

Confidentiol 

This  report  describes  the  results  of  the  GEM  praliminory 
design  study.  The  purpose  of  GEM  is  to  occomplith, 
through  nondestructive  flight  testing, accuracy  avoluotion 
of  guidance  hordwore. 


The  GEM  recoverable  features  coupled  with  use  of  in¬ 
expensive  boosters  will  provide  significant  savings  in 
flight  test  program  cost,  GEM  guidance  error  onolysis 
was  simulated  via  a  digital  computer,  the  results  of 
which  conclusively  demonstrote  the  feasibility  of  the 
GEM  technique  in  evaluoting  next  generation  guidance 
equipment. 

54 

MDC-TDR-624.  DESIGN  OF  STELLAR-INERTIAL 
GUIDANCE  TEST  FADLITY.  Final  rpt,  July  1962, 
245p.  incI  illus.  P;  5177,  T;  517701.  C;  AF  29(600) 
2984,  Nortronics,  Hawthorne,  Calif.  T.  R,  Dibble. 
ASTIA;  AD  283810,  Code  AA.  Unclassified 

This  report  presents  the  results  of  an  industry  survey, 
suggested  test  programs,  and  the  methods  and  equipment 
for  accomplishing  the  test  programs.  The  survey  investi¬ 
gated  all  celestial  referenced  navigation  systems  now  in 
existence  or  anticipated  during  the  next  ten  years.  The 
results  were  utilised  to  establish  the  methods  ond  equip¬ 
ment  required  to  accomplish  the  necessory  test  programs, 

5-9 

MDC-TDR-62-9.  HOLLOMAN  TRACK  CAPABILITIES. 

Final  rpt.  Sept  1962.  82p.  inci  illus.  This  report  super¬ 
sedes  AFMDC-TR-60-24,  doted  Nov  1960.  Troek  Test 
Division,  ASTIA;  AD  286761,  Code^A.  Unclassified 

\ 

This  report  describes  the  copobilities  of  the  Holloman 
Truck  and  its  role  in  the  testing  of  missile  and  space 
vehicle  systems  and  components.  Detailed  information 
on  the  facility,  test  vehicles,  instrumentation  complex 
and  support  facilities  is  presented. 
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6-S 

MTC-TDR-42-S.  AZUU  DATA  REDUCTION  MANUAL. 
June  1962,  103p.  inel  illu*.,  tab!*,  11  r«l«.  RCA  Work 
Odor  810079.  C:  AF  06(606)3413,  RCA  Sve  Co.,  Sub- 
eootr  of  PAA  World  Airvroyo,  Ine.,  Potrlek  AFB,  Flo. 
R,  L.  Snodgroto,  0.  B.  (3onnory.  RCA  Moth  Sve  TR-73. 
NotInOTS.  ASTIA:  Codo  XX.  Unclotoifiod 

Tho  AZUSA  doto  roduction  proeoot  at  tho  Atlantic 
Mioiilo  Rang#  if  dofcribod.  At  background  information, 
tho  AZUSA  data  acquitition  it  briafly  dotcribod.  Thit 
manual  it  intondod  ta  bo  utod  at  a  training  manual  for 
data  roduction  portonnol  and  to  acquaint  othort  with  tho 
data  roduction  tochniquot  for  AZUSA. 

6-6 

MTC-TOR-62-6.  MONITORING  PHOTOCRAMMETRIC 
PLATE  OBSERVATIONS.  Final  rpt.  May  1962,  45p.  inel 
5  raft,  Appondix.  RCA  Work  &dor  810546.  C:  AF 
06(606)-3413,  RCA  Sve  Co.,  Subeontr  of  PAA  World  Air- 
wayt,  Inc.  G.  H.  Rotonfiold.  RCA  Moth  Svet  TR-62-3. 
NotinOTS.  ASTIA:  Codo  XX.  Unclottifiod 

Tho  raw  obtorvationt  on  a  photogrammotric  plato  oro 
mooturomontt  modo  in  tho  eoordinoto  tyttom  of  a  proci- 
tion  comparator.  Prior  to  uto  of  thoto  obtorvotiont  lor 
photogrammotric  purpotot,  it  it  nocottory  thot  thoy  bo 
trontformod  to  eorrotpond  with  tho  potition  of  tho  lotont 
imago  on  tho  unprocottod  omultion.  Tho  monitoring 
oporation,  which  porformt  thit  trantformation,  includot 
tho  procoftot  of: 

1.  Corroction  for  tomporoturo  fluctuationt  during 
mooturing. 

2.  Computation  of  totting  vorionco  and  ovorogo. 

3.  Correction  for  comparator  calibration. 

4.  Corroction  for  tyttomatic  ditturbancot  of  omultion 
and  bate. 

5.  Trantformation  ofcorroctod  valuof  to  plato  coordinate 
tyttom. 

Thit  report  primarily  contidort  tho  monitoring  oporation 
at  applied  to  procition  photogrammotric  plotot  for  aerial 
turvoy  and  Ballittic  Camera  purpotot.  Tho  monitoring 
of  tuccettivo  oxpoturot  from  a  tingle  fixed  camera  it 
alto  protontod.  A  method  for  editing  of  ropotitivo  rood- 
ingt  it  given. 

6-7 

MTC-TDR-62-7.  A  TECHNIQUE  FOR  DETERMINING 
THE  ACCURACY  OF  REDUCED  DATA.  Rpt,  May  1962, 


40p.,  7  reft.  RCA  Work  Order  996060.  C:  AF  06(606} 
3413.  RCA  Sve  Co.,  Subeontr  to  PAA  World  Airwoyt, 
Inc.,  Patrick  AFB,  Flo.  M.  Yothittu.  RCA  Moth  Sve 
TR-61-1.  Not  in  OTS.  ASTIA;  AD  285434,  Codo  AA. 

Unclottifiod 

A  ttotitticol  technique  of  determining  tho  accuracy  of 
reduced  data  it  developed  in  thit  paper.  Tho  accuracy 
it  oxprottod  in  tormt  of  the  ttondard  deviation  of  tho 
totol  rotidual  error.  It  it  thown  that  tho  accuracy  can  bo 
determined  if  there  ore  two  or  more  tott  of  reduced  data, 
toy,  retulting  from  tho  application  of  at  mony  inttru- 
montotion  tyttomt;  whereat  thit  it  not  pottible  if  only 
one  tot  of  reduced  data  it  available. 

6-9 

MTC-TDR-62-9.  ACCURACY  OF  SINGLE-STATION 
TRACKING.  Final  rpt.  Mar  1962,  41p.  inel  illut.,  tablet. 
C:  AF  06(606)3413.  Syttemt  Analytit,  RCA  Sve  Co., 
Potrick  AFB,  Flo.  Dr.  P.  S.  Dubboldam.  ASTIA:  AD 
285516,  Code  AA.  Uhclottified 

The  report  detcribet  the  tracking  capabilitiet  of  a  tingle 
ttotion  contitting  of  o  UDOP  ttotion  and  a  telemetry 
dith,  for  o  given  geometric  configuration. 

The  errort  in  potition  and  velocity  relative  to  o  local 
coordinate  tyttem  ore  repretented  for  teverol  valuet  of 
the  input  errort.  The  retuitt  thow  that  the  combination 
mentioned  above  promitet  a  tatitfactory  tolution  to  the 
tracking  problem. 

6-10 

MTC-TDR-62-10.  A  UNIFIED  APPROACH  TO  DATA 
SMOOTHING.  June  1962,  62p.  inel  illut.,  2  ref.  RCA 
Work  Order  810546.  C:  AF  08(606)3413.  RCA/MTP 
Subeontr  to  PAA  World  Airwoyt,  Inc.,  Patrick  AFB,  Fla. 
R.  F.  Povley.  Math  Svet  TR-62-1.  Not  in  OTS.  ASTIA: 
AD  286988,  Code  AA.  Unclattified 

Time  invariant  tmoothing  techniquet  for  the  clottical 
leatt  tquaret  and  the  newer  frequency  analytit  op- 
proochei  are  derived  rigoroutly.  Formulae  for  weightt 
cantrained  to  patt  certain  polynomial  tignalt  and  at¬ 
tenuate  the  noite  ore  given  for  the  tignol  and  for  itt 
firtt  and  tecond  derivativet.  Compariton  of  the  two 
typet  of  filtert  thowt  that,  whereat  the  variance  reduc¬ 
tion  it  optimum  for  the  leatt  tquaret  approach,  frequency 
filtert  can  be  conttructed  having  o  variance  reduction 
factor  jutt  tiightly  greater  and  having  other  optimum 
characterittict. 
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7-22 

AF$WC-TDR-«2-22.  CXPCRIMENTAL  TESTING  OF 
SHOCK  ATTEHUATINC  MATERIALS.  Final  rp»,  Mor 
1962,  174p.  inel  illui.,  tobUt,  13  raft.  P:  5776,  T; 
577601.  C:  AF  29(601)4363,  Stanford  Raioarch  Init. 
Mania  Pork,  Calif.  G.  R.  Fowlot,  0.  R.  Curran.  SRN: 
SRI-2-143.  ASTIA;  AD  331662,  Coda  AA.  Socrot 

7-28  (Vol  I) 

AFSWC-TDR-62-28.  Vol  I.  THE  PENETRATION  AND 
TARGET  DAMAGE  EFFECTIVENESS  OP  UNCLE  AND 
MULTIPLE  REENTRY  VEHICLE  SYSTEMS  AGAINST 
AN  ACTIVE  TERMINAL  DEFENSE.  Vol  I.  DESCRIP¬ 
TION  OF  THE  AFSRC  PENETRATION  AND  DAMAGE 
MODEL.  1S6p,  inci  illui.,  tobloi.  Final  rpt,  Aug  1962. 
P:  5797,  T:  57904.  C;  AF  29(601)4417,  AVCO  Corp. 
Roioarch  and  Advaneod  Davalopmant  Div.,  Wilmington, 
Mats.  R.  Blaehor,  M.  Crommie,  P,  Lindsay,  M.  Eitan- 
ftain.  SRN;  RAD-TR.62-24  (V.l).  ASTIA:  Coda  NC. 

Socrat-RD 

Two  dafanso  modals  ora  pratantod,  ana  raprasontativo 
of  currant  dsfansivo  lystami  and  tha  othar  raflocting 
tomowhat  advaneod  dafansiva  capobilitias.  Tha  computor 
model,  which  limulatas  tha  angagamant  of  various  of- 
fansiva  throats  and  thoso  dafanso  modals,  is  doscribod. 
This  computor  modal  ineorporotos  MontoCorlo  tochniquos 
to  onalyzo  dafanso  ponotration  and  torgot  domogo  of- 
foctivonoss  of  roontry  vohiclo  systoms. 

7-28  (Vol  II) 

AFSWC-TOR-62-28,  Vol  II.  THE  PENETRATION  AND 
TARGET  DAMAGE  EFFECTIVENESS  OF  SINGLE  AND 
MULTIPLE  REENTRY  VEHICLE  SYSTEMS  AGAINST 
AN  ACTIVE  TERMINAL  DEFENSE.  Vol  II.  AN  EVAL¬ 
UATION  OF  THE  DEFENSE  PENETRATION  AND  TAR¬ 
GET  DAMAGE  EFFECTIVENESS  OF  SINGLE  AND 
MULTIPLE  REENTRY  VEHICLE  SYSTEMS.  274p.  incI 
illus.,  tablos.  Finol  rpt,  Aug  1962.  P:  5797,  T:  57904. 
C:  AF  29(601)-4417.  AVCO  Corp.  Rosoorch  and  Ad¬ 
vanced  Dovolopmont  Div.,  Wilmington,  Mass.  R.  Blochor, 
M.  Crommie,  P.  Lindsey,  M.  Eisenstoin.  SRN;  RAD-TR- 
62-24  (Vol  II).  Coda  NC.  Socrat-RD 

An  analysis  of  the  penetration  and  target  domoge  offoc- 
tivonoss  of  offensive  payloads  for  Minutonran,  Atlas/Titan 
I  and  Titan  II  is  presented.  Volume  I  describes  the 
digital  computer  program  used  for  the  evaluation  and  the 
results  obtained  are  presented  in  Volume  II. 


inel  illus.,  tables,  8  refs.  P;  1080,  T;  10802.  C;AF 
29(601  )-2838.  National  Enginaoring  Science  Co.,  Pasa¬ 
dena,  Calif,  A.  M.  Soldate,  J.  F.  Hook.  ASTIA:  AD 
285053,  Code  AA.  Unclassified 

The  study  reported  here  is  a  continuation  of  a  previous 
study  described  in  AFSWC-TN-61-6  concerned  with  the 
plane  strain  problem  of  the  interaction  of  a  plane  longi¬ 
tudinal  wove  of  stress  with  a  hollow  cylindrical  shell 
embedded  in  an  infinite  elastic  medium.  The  shell  is 
given  finite  dimensions  (with  the  assumption  of  thin 
shell  geometry)  ond  finite  density  and  elastic  properties 
differing  in  general  from  those  of  the  medium.  Numerical 
results  ore  presented  in  tabular  and/or  graphical  form  for 
the  following  problems. 

1.  Steady-State,  tangentiol  stress  response  of  o  cavity 
and  thin  shell  to  o  harmonic  stress  wav*  input. 

2.  Transient  displacement  response  of  a  rigid  cylinder 
(shell)  to  0  S-function  displacement  wave  input, 

3.  Tronsient  tangential  stress  response  of  a  cavity  to  a 
step  function  stress  wove  input, 

4.  Transient  displacement  and  inner  tangential  stress 
responses  of  a  thin  shell  to  o  step  function  stress  wave 
input, 

A  specific  result  is  obtoined  for  the  last  problem  with  a 
shell  thickness  to  cylinder  radius  ratio  of  1/20,  the  shell 
hoving  the  properties  close  to  those  of  steel  and  the 
medium  having  elastic  properties  representative  of  rock. 
In  this  case  dynamic  enhancement  of  the  maximum  status 
inner  tangential  stress  by  o  step  stress  input  was  found 
to  be  approximately  six  percent, 

7-33 

AFSWC-TDR-62-33.  THEORETICAL  STUDY  OF 
GROUND  MOTION  IN  UNIFORMLY  VARYING  AND 
LAYERED  ELASTIC  MEDIA.  Phase  I:  Prepogatien  ef 
Waves  In  Henhemegeneeus  Elastic  Medio.  Final  rpt. 
Sept  1962,  19p.  inci  illus.,  tables,  1  ref.  P;  1080,  T: 
106(X)1.  C;  AF  29(601)-4283,  Stanford  Research  Inst., 
Menlo  Park,  Calif.  F.  C.  Gair  and  R.  C.  Alverson.  SRN: 
SRI  PU  3415.  ASTIA;  AD  287204,  Code  AA. 

Unclassified 

Uncoupled  wave  equations  are  developed  for  a  non- 
homogeneous  half-space  for  two  coses,  (1)  where  Pois¬ 
son's  ratio  is  constant,  and  (2)  where  Poisson's  ratio  in¬ 
creases  with  depth  in  a  nonarbitrory  but  realistic  manner. 
The  resulting  wave  equations  are  numerically  solvable 
by  the  method  of  characteristics  since  they  are  identical 
to  those  for  a  homogeneous  medium. 

7-37 

AFSWC-TDR-62-37.  A  PRELIMINARY  EVALUATION 
OF  THE  USE  OF  NUCLEAR  INDUCED  RADAR  BLACK- 


7-30 

AFSWC-TDR-62-30.  A  THEORETICAL  STUDY  OF 
STRUCTURE.MEDIUM  INTERACTION.  Apr  1962,  p. 
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OUT  AS  A  PENETRATION  AID.  Jun*  1962,  SSp.  inci 
illu*,,  tabUi,  P:  7812.  Jotaph  S.  Tamo,  Copt.,  USAF, 
Ranald  R.  Harringtan,  1itA.t.,  USAF,  Jaan  R,  Williamt. 
ASTIA;  CadaNC.  Sacrat-RD 

Tha  diaturbing  aHacU  o(  a  nuclaar  datanotian  an  alactra* 
magnalic  wava  prapagotian  and  tha  raaulting  dagradotian 
of  an  AICBM  tyafam  wara  invaatigotad  in  a  praliminary 
way,  Tha  uaa  af  thaaa  'blaekaut'*  aNacIa  aa  a  panatra- 
tian  aid  woa  axaminad  far  ICBM'a  rapraaantativa  of 
Minutaman  and  Titan  II,  aaauming  S.SOO-nauticol-mila 
minimum  anargy  trajactory.  Tha  dalanaiva  ayatam  waa 
aaaumad  aa  a  cambinatian  af  tha  Nilca-Zaua  ayatam  and 
currant  aatimataa  af  tha  Saviat  ayatam.  Radar  guidanca 
and  eontral  ayatama  wara  aaaumad  ta  ba  locatod  aithar 
at  ar  forward  of  tha  targat  araa. 

7-41 

AFSWC-TDR-62-41.  MRMU  MOBILE  REMOTE  MANIPU¬ 
LATOR  UNITS.  Phoaa  I.  Final  rpt,  386p.  inel  illua., 
tabUa,  23  rafa,  Sept  1962.  P:  8171,  T:  817102.  C; 
AF  29(601  )-2856,  American  Machine  and  Foundry  Co., 
Enginaaring  Div.,  Stamford,  Conn.  G.  Grubalich.  ASTIA: 
Coda  NC.  Sacrat-RD 

An  inveatigation  waa  parformad  to  davalop  an  intagratad 
ayatam  capable  of  faat  raaponaa  for  tha  racovefy  and 
diapoaition  of  nuclear  packagaa  and  radioactive  elemanta 
aaaociatadwith  eraahad  flight  vahiclea,  including  nuclaar 
ramjata,  rocirata,  impulaa  davicaa,  and  SNAP  unita,  both 
reactor  and  iaotopa  typaa. 

Thia  inveatigation  led  to  a  ayatam  of  aix  recovery 
vahiclaa,  including  four  aaaault  vahiclea  and  a  coak 
hauler,  all  operable  by  either  direct  or  by  remote  control. 
RF  tranamiaaion,  utilizing  an  airborne  reflector,  linka 
the  aaaault  vahiclea  to  a  commond-control  von.  All  are 
air  tranaportabla;  the  aaaault  vahiclea  and  command- 
control  van  are  air  droppable. 

Thia  atudy  aaaurea  the  feaaibility  of  a  reliable  and 
aimple  recovery  ayatem  that  may  olxo  be  uaed  to  perform 
aupport  activitiea  at  nuclear  teat  aitea,  facilitiea,  and 
launch  pada. 

7-43 

AFSWC-TDR-62-43.  THEORETICAL  STUDY  OF  EN¬ 
ERGY  DISTRIBUTION  IN  A  HALF-SPACE  UNDER 
DYNAMIC  LOADS.  153p.  incI  illua.,  tablea,  25  rafa. 
Final  rpt,  July  1962.  P:  1080,  T:  10801.  C;  AF 
29(601)-2832,  American  Machine  and  Foundry  Co., 
Machanica  Reaearch  Div.,  Nilaa,  III.  DASA  WEB  No. 
13.004.  ASTIA:  AO  286485,  Code  AA.  Unclaaaifiad 

An  analytical  procedure  ia  developed  for  predicting  free- 
field  ground  motiona  and  atreaaea  for  uae  in  tha  deaign 
of  underground  protective  atructurea.  Analytic  exprea- 
aiona  in  integral  form  are  obtained  for  the  aolutiona  to 
the  problema  of  an  elaatic  holf-apoce  and  a  viacoelaatic 
half-apace,  each  under  an  axiaymmetric  time-depandent 
normal  loading  poaaaaaing  the  eaaential  Faaturaa  of  a 


nuclaar  burat.  A  computar  coda  for  tha  avaluation 
thaaa  axpraaaiona  ia  devalopad  through  tha  uaa 
Fouriar-Lagandra  aariaa  and  othar  apacial  onalytii 
tachniquaa.  (xrapht  ora  praaantad  for  ona  caaa  of  1 
aloatic  problam. 

7-47 

AFSWC-TDR-62-47.  A  STUDY  OF  STRESS  WAVE  INTE 
ACTION  WITH  BURIED  STRUCTURES.  167p.  ir 
illua.,  tablea,  18  rafa.  May  1962.  P:  1080,  T:  108C 
C:  AF  29(601)-4312,  lllinvia  Inat.  of  Tech.,  Chica{ 
Armour  Raaaorch  Foundation.  W.  F.  Rilay,  I.  M.  Danii 
J.  J.  Caray.  ASTIA:  AD  283750,  Code  AA.  Uncloasifi 

In  o  aeriaa  of  exparimantol  programa  which  AFSWC  hi 
aponaorad  for  a  numbor  of  yaara  at  Armour  Raaeon 
Foundation,  dynamic  photoalaaticity  and  moire  diaplac 
ment  moaauring  tachniquaa  wara  davalopad  for  use 
solving  two-dimensional  dynamic  stress  problema.  Durii 
tha  post  aavaral  years  a  number  of  wave  propogotii 
problems  hove  been  solved  by  using  these  method 

In  tha  currant  research  program  covered  by  this  report, 
shock  tuba  facility  was  davalopad  for  applying  air  bla: 
loadings  to  an  edge  of  a  photoelaatic  modal.  ThI 
focility  was  than  used  to  determine  the  stress  diatribi 
tiona  which  develop  on  tha  boundaries  of  circular  hole 
and  circular  inclusions  embeddad  in  a  plate  when  an  a 
shock  wove  travels  ocroaa  an  edge  of  tha  plate. 

The  results  of  tha  atraaa  datarminationa  indicate  the 
dynamic-type  loadings  produce  atraaa  concentration 
which  exceed  the  static  concantrationa  for  equivalar 
loadings  by  approximately  10  percent.  After  the  wav 
front  produced  by  the  dynomic  loading  poasea  the  dis 
continuity,  the  dynamic  atrsaaes  approach  tha  stati 
straaaea  asymptotically, 

7-49 

AFSWC-TDR-62-49.  A  MASS  POINT  TRAJECTOR1 
PROGRAM  FOR  CDC  1604  COMPUTER.  118p.  inci 
illua.,  tobies,  6  refs.  Aug  1962.  P:  5797.  Teat  Direc. 
torote,  AFSWC,  KAFB,  NM.  Louis  T.  Parker,  Jr.  ASTIA: 
AD  284499,  Code  AA.  Unclossified 

A  general-purpose  trajectory  program  for  a  point  mass 
moving  in  three  degrees  of  freedom  relative  to  o  rotating 
oblote  earth  ia  described.  Motion  is  expressad  in  terms 
of  the  earth  coordinates  latitude,  longitude,  and  altitude. 
Outputs  include  time,  range,  velocity  vector  magnitude 
and  orientotion,  g  loading,  dynamic  pressure,  and  Mach 
numbor. 

The  basic  inputs  ore  altitude,  latitude,  longitude,  veloc¬ 
ity  (relative  wind),  flight  path  angle,  heading,  drag,  lift, 
bank  angle  of  lift,  and  thrust  (in  lift  and  drag  directions). 
Table  inputs  may  be  used  for  drag,  lift,  thrust,  and  mass, 
and  also  for  tha  input  parameter  'print  interval.’  Othar 
options  include  inertial  velocity  input,  geodetic  input/ 
output,  nonrotating  earth,  and  Runge-Kutta  integration 
(Adama-Moulton  it  atondard). 
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Fourth  Quortor 


Tho  program  U  writton  in  tho  COOAP  tonguogo  and  i« 
dtiignod  to  bo  eompotiblo  with  tho  CO-OP  Monitor.  A 
tubroutino  (ovoiloblo  loporotoly)  it  utod  (or  tho  1959 
modol  otmotphoro.  Roport  includot  dotctiption  o(  pro¬ 
gram  oporotion,  oquotipnt  utod,  COOAP  litting,  and 
tomplo  cotot. 

7-50 

AFSWC-TDR-53-50.  A  DATA  SOURCE  OF  THE  EF¬ 
FECTS  OF  INITIAL  LATITUDE  AND  HEADING  OH 
SHALLOW  REENTRY  BALLISTIC  TRAJECTORIES. 

233p.  inel  illut.,  toblot,  5  rtit.  July  1962.  P:  5798, 
T:  579802.  Froneit  L.  Pugh,  Itt/Lt.,  USAF.  ASTIA: 
AD  284893,  Codo  AA.  Unclottiliod 

A  tignifieont  omount  of  tourct  data  it  compilod  to  thow 
tho  odoctt  of  initial  latitudo  and  hooding  on  roontry 
rango  and  impact  point  loeotiont.  Roontry  conditiont 
oro  rolatod  to  orbital  conditiont  via  minimum  onorgy 
trantfor  trajoctoriot.  Tho  ttudy  it  rottrictod  to  bollittic 
roontry  ond  it  includot  o  contidorotion  of  bollittic 
poramttort  from  100  to  6,000  Ibt/ft^.  A  ditcuttion  ond 
intorprotation  of  tho  opparont  grott  choroctorittict  of 
ihallow  angle,  *noar  orbital  volocity”  roontry  concludat 
thit  report,  Tho  roontry  path  calculation!  art  bated  on 
an  analytical  modal  which  timulatoi  o  rotating,  oblate 
earth,  and  utiliiet  the  1959  ARDC  Atmotphare. 

7-55 

AFSWC-TOR-62-S5.  DESIGN  OF  A  HIGH-SPEED  CA¬ 
PACITIVE  ENERGY  STORAGE  SYSTEM.  49p.  inci 
illut.,  tablet.  May  1962.  P;  4778.  C:  AF  29(601)-4568, 
Field  Emittion  Corp.,  McMinnville,  Ore.  ARPA  Order 
No.  6,  Tatk  22.  ASTIA;  Code  NC.  Unclassified 

Under  thit  study,  the  contractor  undertook  the  design  of 
an  energy  storage  system  capable  of  efficiently  deliver¬ 
ing  energy  variable  in  the  range  100  to  1,000  joules. 
The  total  pulse  length  was  to  bo  50  nanoseconds  with  a 
rise  time  of  8  nanoseconds  and  a  voltage  of  the  order  of 
lOOkv.  Preliminary  design  and  discussions  ore  presented, 

7-56 

AFSWC-TDR-62-56.  HICH-COMPRESSIVE-STRENGTH 
CONCRETE-A  Review  of  the  State  of  the  Art.  Aug  1962, 
90p.  incI  illut.,  70  refs.  P;  1080,  T:  10803.  C:  AF 
29(601  )-61 04,  Waterways  Experiment  Station,  Vicksburg, 
Miss.  Bryant  Mather,  ASTIA;  AD  286522,  Code  AA. 

Unclassified 

Thit  report  presents  the  results  of  a  review  of  relevant 
published  and  unpublished  data  pertaining  to  high- 
strength  concrete,  including  consideration  of  factors  af¬ 
fecting  strength;  high-strength  concretes  previously 
mode;  and  applications,  economics,  and  procurement  of 
high-strength  concrete.  The  data  reviewed  indicate  thot 
the  practical,  routine  production  of  port  land-cement  con¬ 
crete  having  a  compressive  strength  consistently  above 
10,(XX)  psi  after  90  days  moist-curing  will  require  careful 


selection  of  motoriolt;  mixture  proportions;  ond  mixing, 
placing,  contolidoting,  and  curing  procedures.  The  most 
importont  tingle  foctor  affecting  the  producibility  of  such 
concrete  it  the  achievement  of  on  adequately  low  water- 
cement  ratio.  The  data  reviewed  indicate  that  high- 
strength  concrete  cannot  be  obtained  from  mixtures  having 
water-cement  ratios  higher  than  0.45  by  weight;  and  that 
in  order  to  provide  adequate  workability,  it  will  usually 
be  necessary  to  use  at  least  seven  bags  of  cement  per 
cubic  yard  of  mixed  concrete.  Although  high-strength 
concrete  may  not  be  economically  advantageous  in  con¬ 
ventional  reinforced  concrete  construction,  it  will  afford 
important  economic  advantages  in  underground  arch  and 
dome  construction. 

7-60 

AFSWCTDR.62.60.  MAP  F-100l/Mk-28REM-43.  WEAPON 
SYSTEMS  EVALUATION.  June  1962,  22p.  inci  illut., 
tablet.  P:  01223.  Donald  R.  Peters,  Ist/Lt.,  USAF. 
ASTIA;  CodeNC.  Sacret-RD 

This  test  consisted  of  a  series  of  systems  checkouts  and 
drop  tests  to  evoluate  carriage  of  the  Mk-28RE  or  Mk-43 
bomb  ot  the  left  intermediate  wing  station  on  MAP  F-1(X) 
aircraft.  Two  aircraft,  an  F-10(®  and  an  F-IOOF,  were 
utiiizad  in  this  test  program,  in  addition  to  a  Type  VIIIC 
pylon.  All  systems  checkouts  and  loadings  ware  accom¬ 
plished  at  Kirtland  AFB,  New  Mexico.  Flight  tests 
were  conducted  over  the  White  Sands  Missile  Range, 
New  Mexico. 

It  was  found  that  the  electrical  resistance  of  several  of 
the  power  circuits  exceeded  the  specifications  in  several 
instances.  The  rest  of  the  system  proved  satisfactory 
for  carriage  of  tho  Mk-28RE  bomb  at  the  left  intermediate 
wing  station  on  MAP  F-1(X)  aircraft, 

7-61 

AFSWC-TDR-62.61.  SURVEY  AND  EVALUATION  OF 
DAMAGE  EFFECTS  PRODUCED  BY  LOW  FLUXES  OF 
SOFT  X-RAYS.  185p.  inci  illus.,  tables.  Final  rpt, 
July  1962.  P;  5776,  T;  577601.  C;  AF  29{601)-4502, 
Aeronutronic,  Div.  of  Ford  Motor  Co.,  Newport  Beach, 
Calif.  T.  A.  Bergstrolh,  D.  C.  (^wood,  L.  A.  Johnson, 
DASAWEBNo.  15.015.  SRN;  AERO  SRD-1700.  ASTIA; 
AD  331802,  Code  AA.  Secret 

Results  of  a  preliminary  theoretical  investigation  of  low 
intensity  soft  X-ray  damage  on  materials  are  presented. 

7-62 

AFSWC.TDR.62-62.  A  THEORETICAL  STUDY  OF  THE 
BETA  RADIATION  HAZARD  ENCOUNTERED  DURING 
AH  ATOMIC  CLOUD  TRANSIT  IN  AN  AIRCRAFT 
EQUIPPED  WITH  THE  A/P22S.2  FULL  PRESSURE 
SUIT,  June  1962,  28p.  inci  illus.,  tables,  3  refs.  P; 
7806,  T;  780601.  Raymond  H.  Lee,  2nd/Lt.,  USAF, 
James  0.  Alderman,  Maj.,  USAF.  ASTIA;  Coda  NC. 

Secret-RD 
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Th«  report  li  dofignad  to  datormino  tha  amount  of  por- 
tieulota  dabrit  which  might  oeeumulota  In  tha  A/P22S>2 
Full  Prataura  Suit  during  tha  tronalt  of  on  otomic  cloud. 
Tha  purpota  ii  to  datarmina  wAathar  inatollotien  of  por- 
ticulotafiitart  in  aircraft  aquippad  with  tha  Full  Prataura 
Suit  ia  nacattory. 

Exparimantol  data  and  thaoroticol  data  wara  eomporad  to 
datarmina  tha  bata  doaa  under  tpacifiad  thaoraticol  con- 
ditiona.  The  colculotiona  allow  for  predictlona  of  dote 
and  dote  rotaa  racaivad  for  oltitudea  from  20,000  feat  to 
50,000  foot  and  timat  after  detonotion  of  5  to  70  minutaa. 

7-63 

AFSWC.TOR.62.63.  TRANSIENT  RADIATION  EFFECTS 
IN  PRESSURE  TRANSDUCERS.  78p.  incl  illut.,  tablet. 
Final  rpt,  June  1962.  P:  7811,  T:  781105.  C:  AF 
29(601)-4953,  Ganarol  Atomic  Div.,  Ganarol  Dynomict 
Carp.,  Son  Oiago,  Ca!if.  R.  A.  Poll,  V.  A,  J.  von  Lint. 
SRN:  GA-3130.  ASTIA;  AD  283993,  Coda  AA. 

Unclotaifiad 

Tha  parformonce  of  two  typaa  of  prataura  tronaducara  in 
0  radiation  environment  hot  bean  avoluotod  by  on  axperi- 
mentoi  program.  Tha  davicaa  wara  (1)  o  quortx  piazo- 
elactrlc  eryatol  oaaambly  ond  (2)  o  atroin  gouge  trona- 
duear  mode  by  Armour  Raaoorch  Foundation.  Tha  moat 
important  parturbotiona  of  thaaa  tronaducara  by  a  abort 
pulaa  of  radiation  ora  tha  emitaion  ond  obaorption  of 
tacondory  alactrona  by  porta  of  tha  device  and  the  con¬ 
ductivity  of  inauloting  materiola,  including  quortx,  cable 
conneetora  and  cablet.  Tha  exparimantol ly  maaaurad 
raauitt  con  bo  applied  to  evaluate  tha  apurioua  tignolt 
and  tho  perturbation  of  preature-inducad  tignolt  in  o 
apaelfiad  pulaa  radiation  environment. 

7-66  (Yol  II) 

AFSWC-TDR-62-66,  Vol  II.  DETERMINATION  OF 
HUGONIOT  EQUATIONS-OF-STATE  FOR  POLYMERS 
AND  REENTRY  VEHICLE  MATERIALS  AND  INVESTI¬ 
GATIONS  OF  FRACTURE  PHENOMENA.  46p.  incl 
illua.,  tablet.  Final  rpt,  Aug  1962.  P:  5776,  T :  577601. 
C:  AF  29(601)-1760,  Aarojat-Ganarol  Corp.,  Downey, 
Colif.  M.  H.  Wagner,  W.  F.  Waldorf,  Jr.,  N.  A.  Louie. 
DASA  WEB  No.  15.018.  ASTIA:  Coda  NC.  Confidentiol 

Tha  raauitt  of  Hugoniot  datarminationa  for  tan  reentry 
vehicle  matariala  are  given.  Tha  exparimantol  mathoda 
employed  ora  diaeuaaad  in  Volume  I. 

7-66  (Vol  I) 

AFSWC-TDR-62-66,  Vol  I.  DETERMINATION  OF 
HUGONIOT  EQUATIONS-OF-STATE  FOR  POLYMERS 
AND  REENTRY  VEHICLE  MATERIALS  AND  INVESTI¬ 
GATIONS  OF  FRACTURE  PHENOMENA.  17Sp.  incl 
illut,,  tablet,  58  raft.  Final  rpt,  Aug  1962.  P:  5776, 
T:  577601.  C:  AF  29(601)-1760,  Aarojat-Ganaral  Corp., 
Downey,  Colif.  M.  H.  Wagner,  W.  F.  Woldorf,  Jr.,  N.  A. 


Louie.  DASA  WEB  No.  15.018.  ASTIA;  AD  286345, 
Coda  AA.  Unclotaifiad 

Hugoniot  aquationa-of-atota  have  bean  determined  for  tan 
raantry  vahicla  matariala;  Chopped  Nylon  Phenolic, 
Sariat  124  Raain,  Avcoot,  AVCO  Phenolic  Fibargloa, 
Tope  Wound  Nylon  Phenolic,  GE  Phenolic  Fibargloa, 
Oblique  Tope  Wound  Rafroail,  RAD  58B,  Avcoita,  and 
Pyrolytic  Oophita  and  aix  ploatic  matariala;  Poly¬ 
ethylene,  Kal-F,  Plaxiglat,  Nylon,  Polyatyrano,  and 
Teflon  by  tachniquaa  utilizing  high  axplotivaa.  Com¬ 
plete  tobulationa  of  tha  data  runt  ora  included,  except 
for  tha  raauitt  of  the  Hugoniot  datarminationa  for  tha 
raantry  vahicla  matariala,  which  are  given  in  Volume  11  of 
thia  report. 

A  time  dependant  theory  of  fracture  it  pratanted  baaed 
upon  a  atraaa-dapondant,  reaction-rate  modal  of  atomic 
bond  rupture.  Thia  theory  ia  compared  to  available 
fracture  time  delay  data  for  homoganaout  ploatica  and 
poly-cryatollina  matola.  Tha  theory  it  in  excellent  ograa- 
mant  with  tha  data  for  loading  timea  between  10^  to 
10'^  tacondt  and  indicatat  o  minimum  time  delay  of 
about  10*^  tacondt  for  very  large  atraaaea  acting  on 
matalt.  The  opplicationt  to  apallation  are  ditcusted. 
The  introduction  of  thia  time  delay  appaora  to  aatia- 
foetorily  link  tha  atomic  and  microatructure  propertiaa  of 
matariala  to  their  fracture  propertiaa.  A  atraaa-dapandent 
crock  propogotion  velocity  ia  alto  darivad, 

7-67 

AFSWC-TDR-62-67.  FINAL  DATA,  SNAP  REENTRY 
FLIGHT  TEST  PROGRAM,  TESTS  1250,  3751,  5462, 
3752,  4501.  July  1962,  46p.  Incl  illua.,  toblaa,  3  raft, 
P:  1831,  T:  183103.  Floyd  E.  Daaaay.  ASTIA;  AD 
285444,  Coda  AA.  Unclotaifiad 

Tha  purpota  of  tha  SNAP  Raantry  Flight  Teat  Program 
wot  to  obtain  exparimantol  verification  of  the  theoretical 
aquotiona  which  hava  bean  derived  to  detcribe  atmoa- 
pharic  raantry  heating.  Two  typaa  of  teat  orticlat  were 
dealgnad  to  obtain  tha  heat  flux  during  reentry  from  a 
balliatlc  trajectory.  Opticol  and  telemetry  data  acquiai- 
tion  equipment  wot  datignad  and  located  near  the  re¬ 
entry  poaition.  Data  obtained  from  thia  equipment  are 
diaeuaaad  herein.  Tha  Martin  Marietta  Corporation  will 
perform  the  final  engineering  anolyeia  of  thaaa  data 
under  USAEC  contract. 

7-69 

AFSWC-TDR-62-69.  EVALUATION  OF  DAMAGE  TO 
MATERIALS  SUBJECTED  TO  SIMULATED  X-RAY  EF¬ 
FECTS.  164p.  incl  illua.,  toblaa,  18  refa.  Finol  rpt. 
Sept  1962.  P;  5776,  T:  577601.  C:  AF  29(601  )-4526, 
Avco  Corp.  Raaeorch  and  Advanced  Davalopmant  Div., 
Wilmington,  Maaa.  G.  J.  Davia,  J.  C.  Bolgor,  J,  F. 
Riehorda,  G.  N.  Woaail.  SRN;  RAD  TR-62-39.  ASTIA; 
Coda  NC.  Secret 

A  detailed  examination  haa  boon  carried  out  on  ICBM 
matariala  which  hova  bean  aubjectod  to  impulaiva  looda 
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Fourth  Quortor 


inductd  by  (lying  plot*  •xporlmonit.  Thai*  •xporlmonti 
woro  datignod  to  dmulato  eortoin  nuelaor  waopon  a(- 
(acts.  DonMgo  to  tha  motariol  hava  boon  ralolad  te 
ICBM  eparotion. 

7.70 

AP$WC.TDR.<2.70.  LATE-TIME  EFFECTS  OF  X-RAYS 
ON  HEAT4HIELO  MATERIALS.  I56p.  inel  lllut., 
tobla*,  20  raft.  Final  rpt,  Sapt  1962.  P;  5776,  T: 
577601.  C;  AF  29(601  ).4526,  Aveo  Corp.,  Rataareh  ond 
Advaneod  Davolopmant  Div,,  Wilmington,  Mott.  D.  T. 
Morgan,  J.  C.  Bolgor,  G.  N.  Wattil,  H.  J.  Bixiar.  SRN: 
RAD-TR.62-38.  ASTIA:  Coda  NC.  Sacrat 

A  dotailad  axominotion  hot  baan  corriad  out  on  ICBM 
molarialt  which  hova  undargona  timulatad  nuelaor 
waoponi  offoett.  Oamoga  affaett  hava  boon  ralatad  to 
ICBM  oparotion.  Simulation  toehniguat  ineluda  gamma 
irradiation,  platmo  ore  tploth  tattt  and  alactron  boom 
irradiation. 

7.71 

AFSWC.TDR.62.71.  FINAL  REPORT  ON  PRELIMINARY 
FEASIBILITY  STUDY  OF  ON-PAD  DETECTION 
(OPDET)  TECHNIQUES.  Aug  1962,  158p.  inel  illut., 
tablet,  138  raft.  P:  4780.  C:  AF  29(601).4744.  ARPA 
Order  102-61.  Bandix  Syttomt  Div.,  Tha  Bandix  Corp., 
Ann  Arbor,  Mich.  ASTIA;  Coda  NC.  Sacrat-RD 

A  study  wot  conducted  to  datarmina  tha  faotibility  of  a 
tystam  to  detect  o  nuelaor  weapon  in  o  tpaea  vehicle 
prior  to  launch,  Taehniquas  ware  invattigotad  (or  identi¬ 
fying  nuclear  matarlalt  and  for  ditcriminating  batwaon 
nuclear  weapons  and  other  nuclear  devices.  The  methods 
of  inspection  ora  required  to  be  such  that  no  domogo  to 
equipment  or  personnel  is  involved.  Operation  of  tha 
system  in  tha  prasanee  of  eountarmaaturat  wot  also 
eonsidared. 

7-72 

AFSWC.TDR.62.72.  SCATTERING  LOSS  OF  FISSION 
BETA  PARTICLES  FROM  HIGH  ALTITUDE  EXPLO¬ 
SIONS.  48p.  inel  illut.  Aug  1962.  P;  7811,  T;  781102. 
Jasper  A.  Welch,  Jr.,  Richard  Kaufman,  Jack  Taylor, 
Wilmot  Hast.  Notional  Aaronautict  and  Space  Adminis¬ 
tration,  Goddard  Space  Flight  Canter,  Graanbalt,  Md. 
ASTIA;  CodaNC.  Sacrat-FRD 

Tha  injactlon  and  lost  of  beta  decoy  electrons  from  high 
altitude  nuclear  axplotiont  are  invattigotad  using  two 
models  for  tha  motion  of  fittion  fragments.  Theta  col- 
eolations  are  applied  to  specific  tests  sdiadulad  in  tha 
currant  Pacific  series. 

7-74 

AFSWC.TDR.62.74.  FIREBALL  CROSS  SECTION 
STUDY.  Final  rpt,  July  1962,  p.  inel  illut.,  tablet, 
17  refs.  P;  7811,  T;  781101.  C:  AF  29(601)4341, 
Aaronutronie,  Div.  of  Ford  Motor  Co.,  Newport  Beach, 


Calif.  E.  Bauer,  E.  R.  Bulay,  C.  H.  Humphrey,  R.  C. 
Stabler.  SRN;  U.1745.  DASA  WEB  No.  07.003.  ASTIA; 
AD  286344,  Coda  AA.  Unelossifiad 

Two  processes  have  beam  examined  in  data!  I  in  tha  0.1-1 
av  energy  range;  (1)  alactron-ion-atom  thraa-bedy  re¬ 
combination  and  (2)  dissociotiva  recombination.  Prelimi¬ 
nary  investigations  hove  alto  baan  mode  of  (3)  elaetron- 
ion-ion  thraa-body  recombination,  mainly  to  invastigoto 
tha  possible  applicability  of  tha  quantum  mechanical 
'parturbad  stationary  state”  method  to  problems  arising 
in  this  context.  In  fact  the  numerical  calculations  ora 
so  lengthy  thot  tha  method  it  hardly  feasible  but  quali¬ 
tative  estimates  of  tha  rota  of  (3)  ora  mode  in  section  2 
of  tha  report. 

Tha  physically  important  procosset  (1)  and  (2)  are  ex¬ 
amined  in  datoil  by  quantum  machanical  methods  in  sec¬ 
tions  3  and  4  respectively.  Tha  order  of  magnitude  of 
the  dissociative  recombination  coefficient  for  hydrogen 
(process  (2))  in  the  0.1  ev  energy  range  it  10*’ cmVsac, 
while  the  three-body  recombination  coefficient  for  proc¬ 
ess  (1)  is  10'^*  cmVsec  for  n  -  6  ond  lO'^*  cm  Vsec  for 
n  ..  10,  where  n  is  the  principal  quantum  number  of  the 
captured  electron, 

7-76 

AFSWC-TDR41-76.  FIELD  SHIFT  IN  HIGH-SPEED 
RDTATING  MIRROW  FRAMING  CAMERAS.  27p.  inel 
illut.,  table.  Sept  1962.  P;  5776.  D.  C.  Wuntch, 
1st/Lt.,  USAF  and  Dr,  A.  H.  Guenther.  ASTIA;  AD 
285127,  Code  AA.  Unclassified 

High.speed  framing  cameras,  which  make  use  of  rototing 
mirrors  octing  os  field  stops,  exhibit  o  changing  field  of 
view  and  frame  site  os  the  mirror  rotates.  The  use  of  the 
frame  edge  as  a  reference  line  in  data  analysis  from  the 
film  required  thot  the  mognitude  of  these  affects  be 
known,  A  discussion  of  these  effects  ond  colculations 
of  their  magnitude  for  a  Beckman  and  Whitley  modal  189 
framing  camera  are  given. 

7-78 

AFSWC-TDR.62-78.  INVESTIGATION  OF  RECOVERED 
FRAGMENTS  FROM  ATLAS  109-0  BOOSTER.  Aug  1962, 
48p.  Inel  illut.,  tables.  P;  1831,  T;  183101.  C;  AF 
29(601  )-4893,  General  Dynamics/Astronautics,  San 
Diego,  Calif.  J.  J.  Sheppard,  Jr.  ASTIA;  AD  285616, 
Coda  AA-  Unclassified 

This  report  prasantt  tome  of  the  preliminary  results  of  a 
current  investigation  of  four  recovered  fragments  of  Atlas 
Booster  109-D  which  put  the  Mercury  Capsule  Friendship 
7  into  orbit  in  the  NASAMA-6  Orbital  Flight  on  20  Feb¬ 
ruary  1962.  The  fragments  were  recovered  in  the  Repub¬ 
lic  of  South  Africa  and  subsequently  shipped  to  General 
Dynamics/Astronautics  where  the  reported  investigation 
it  in  progress. 

Prasaiitad  are  soma  tracking  data  of  the  Atlas  109-D 
Booster  on  its  passes  over  North  America  and  on  orbital 
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calculation  by  NASA  to  Invoatlgoto  tho  phonomona  which 
woro  nocotaory  to  coum  on  impact  in  tho  Republic  of 
South  Airier.  Tho  frognwnto  woro  aubioctod  to  phyoicol, 
chomicol,  and  viauol  onominotiona  to  dotormino  footuroa 
which  could  bo  rolotod  to  tho  frogmonta*  flight  hiatery. 
The  frogmonta  oxhibit  oxtonaivo  erotoring  opporontly  oa 
o  roault  of  hyporvoloeity  impocta.  Tho  diatributien  of 
tho  erotoring  ia  proaontod  in  prolimlnory  form. 

741 

AFSWC.TDR4241.  THE  HAZARD  ASSCOATED  WITH 
THE  DISPERUL  OP  SMALL  PARTICLES  PROM  RE- 
EHTCRIHG  REACTORS  AS  A  PUNCTION  OP  PARTI¬ 
CLE  SIZE.  58p,  inel  illuo.,  9  rofa.  Final  rpt,  Aug  1962. 
P:  1831,  T:  183101.  C;  AF  29(601 )-4893,  Gonorol 
Dynomica/Aatronoutica  Space  Science  Lob.,  Son  Diego, 
Calif.  David  Sowle.  SRN:  AE63-0658.  ASTiA;  AD 
286169,  Code  AA.  Uncloaaified 

The  problem  of  diaperaol  of  amoll  porticlea  releoaed 
from  o  line  aouree  at  high  oltitudea  ia  conaidered. 
An  opproximote  upper  limit  on  the  oreol  eoneantrotion  oa 
o  function  of  moon  rodiua  ia  evaluated  for  U-Zr-H  and 
Be  porticlea.  Aecaptoblo  oreol  concentrotiona  for  the 
SNAP  nuclear  ouxiliory  power  ayatema  ore  found  and 
compared  to  the  calculated  upper  limita. 

It  ia  concluded  that  no  haxord  exiata  for  high  altitude 
releoae  of  amoll  Be  porticlea.  For  U-Zr-H  it  ia  found 
that  no  radiological  hazard  exiata  If  the  mean  particle 
rodiue  ia  leaa  than  30-60  mierona;  and  tho  probability  of 
occurrence  of  o  radiological  hazard  ia  leaa  than  10%  if 
the  average  particle  rodiua  ia  leaa  thon  100  mierona. 

742 

APSWC-TDR-6242.  RESPONSE  OF  CONVAIR  POD  TO 
IMPULSIVE  LOADING.  60p.  inci  illua.,  toblea.  Sept 
1962.  P:  7811,  T:  781106.  C:  AF  29(601)-5159, 
Stanford  Reaearch  Inat., Poulter  Loba., Menlo  Pork,  Calif. 
G.  R.  Abrahamaon.  SRI  Project  PGU-4002.  SRI  2-801. 
ASTIA;  AD  332265,  Code  AA.  Confidential 

Structural  reaponae  of  the  Convair  E-1  and  E-2  (inatru- 
mentation)  poda  to  impulaive  looda  anticipated  in  a 
nuclear  environment  ia  inveatigated.  Experimenta  with 
aimuloted  impulaive  looda  obtained  with  exploaivea  are 
deacribed  in  detail.  Teat  reaulta  conaiat  of  dynamic 
atrain  gage  recorda,  ocealeromater  recorda,  and  numeroua 
photogropha. 

744 

AFSWC-TDR-62.84.  HIGH  ENERGY  FAST  PULSE  SYS¬ 
TEM  THEORETICAL  STUDY  AND  EXPERIMENTAL 
PROGRAM.  Aug  1962,  330p.  inel  illua.,  toblea.  P; 
4778.  C;  AF  29(601)-2806,  Radio  Corp.  of  America, 
Miaaile  and  Surface  Radar  Div.,  Mooreatown,  N.J.  ARPA 
Order  6-61.  ASTIA;  Code  NC.  Uncloaaified 

Inveatigotion  waa  made  of  o  method  to  traiiafer  atored 
energy  in  the  range  of  200,(XX)  to  1,000,(XX)  joulea  into  a 


very  email  wire  or  film  lead  within  a  time  interval  of 
5  xIO'*  aeconde.  The  meat  favorable  technique  appeared: 
to  be  0  lorge  high  preaaure  goa  coaxial  capacitor.  Of  the' 
charging  circulta,  the  Cockroft-Walton  type  appeared 
meat  promiaing  with  reapect  to  aimplicity,  flexibility, 
and  coat.  A  apark  gap  utilizing  high  preeaure  gaa  oa 
the  dielectric  providea  the  beat  premiae  of  awitching  the 
atored  energy  into  the  lead.  Mere  experimental  work 
needa  to  be  done  to  produce  an  overall  confident  deaign. 
Continuing  Inveetlgotion  ia  needed  in  aome  arena  alre^y 
covered  in  thia  atudy  program  oa  well  aa  in  a  few  aa- 
aociated  arena  not  yet  touched. 

74S 

APSWC-TDR-62-85.  BEHAVIOR  OF  PLASTICS  UNDER 
IMPULSIVE  STRESS.  75p.  inel  illua.,  toblea,  22  refa. 
Interim  Finol  rpt,  Sept  1962.  P;  5776,  T;  577601.  C; 
AF  29(601)-4418,  GMeral  Electric  Co.,  Miaaile  and 
Space  Div.,  Philadelphia,  Pa.  W.  T.  Borry,  H.  W.  Semon, 
J.  P.  Berry,  F.  A.  Lucy,  D.  G.  Flom.  DASA  WEB  No. 
15.027.  ASTIA;  AD  287214,  Code  AA.  Unclaaaified 

The  impulaive  loading  of  GE  Century  Reaina  reveaied 
that  for  the  glaaay,  more  rigid  materiala  well-defined, 
diak-ahoped  frocturea  ware  formed,  opproximotely  circu¬ 
lar,  having  central  initiation  aitea  of  irregular  ahapa. 
For  the  rubbery  compounda  eonically-ahapad,roaette-typa 
frocturea  ware  formed.  In  general,  impact  velocitiea  for 
thraahold  fracture  were  greater  for  tho  rubbery  materiala 
than  for  the  glaaay  moteriola. 

The  impocta  were  produced  by  compreaaed  goa-driven 
flying  plotea.  Where  equation  of  atate  data  were  known, 
initial  impoct  preaaurea  (llP’a)  wore  obtained. 

For  the  rigid  materiala,  atudied  in  moat  detail,  both  the 
fracture  diak  and  initiation  aita  diametora  increaaod  with 
increaaing  driver  thickneaa.  Partieloa  and  diacontinui- 
tiea  purpoaeiy  introduced  during  apeciman  coating  did  not 
incraaae  the  number  of  frocturea  or  change  tho  llP'a  for 
fracture.  Detailed  microacopic  examination  of  initiation 
aitea  indicated  the  need  for  more  knowledge  about  the 
ahope  of  tho  atroaa  pulaa. 

748 

AFSWC-TDR-6248.  PHYSICS  DIVISION  PROGRAM 
DIGEST.  190p.  inel  illua.  30  June  1962.  Phyaiea  Div., 
AFSWC,  Kirtland  AFB,  N.  Mex.  ASTIA;  Code  NC. 

Secrat-RD 

Thia  document  proaonta  a  aami-annuol  aummary  of  in- 
houao  and  contractual  afforta  of  tho  Phyaiea  Diviaion, 
AFSWC,  in  the  area  of  nuclear  weapon  effocta.  The  ob- 
jactiva,  progreaa,  and  future  plana  ora  included  for  each 
technical  program. 

7-93 

AFSWC-TDR-62-93.  DETECTION  OF  NUCLEAR  MATE¬ 
RIALS.  July  1962,  106p.  inel  illua.,  toblea,  36  refa. 
Final  rpt,  C;  AF  29(601)-4596,  Hughaa  Aircraft  Co., 
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Fullarten,  Collf.  SRN;  SON  2-90474/106.  ASTIA?\ 
Cod*  NC.  S*cr«t-RD 

The  result*  of  a  eno-yoor  study  and  oxpsrimontol  program 
eonesrnod  with  tho  fMsIbility  of  dotoetlng  nucloor  moto- 
riol  aboard  spaeo  vohlelos  or*  prosontod.  Tho  report  in¬ 
cludes  a  general  survey  of  the  physical  principles  that 
could  conceivably  be  Included  in  o  detection  system  and 
the  feosibllity  testing  of  several  of  the  most  promising 
method*. 

7-102 

AFSWC-TOR-42-102.  KINETICS  OF  PLASTIC  DECOM¬ 
POSITION.  Sept  1962,  170p.  inci  illus.,  tables.  Final 
rpt.  P:  5776,  T:  577601.  C:  AF  29(601)-4586,  Avco 
Carp.,  Reseorch  ond  Advanced  Development  Div.,  Wil¬ 
mington,  Mas*.  DASA  WEB  No.  15.018.  ASTIA: 
Cod*  XX.  Secret 

This  report  describe*  the  results  concerning  the  develop¬ 
ment  of  a  moons  for  investigating  very  short  time,  high 
temperature  reactions,  where  the  deposition  of  energy 
was  of  the  some  order  of  magnitude  os  the  deposition  of 
X-ray  energy  in  the  same  time  interval. 

The  general  methods  of  approach  to  this  problem  were 
the  electron  impact  method,  the  plasma  decomposition 
technique,  and  the  low  temperoture  steady  state  and 
effusion  method*. 

7-103 

AFSWC-TDR-62-103.  TACTICAL  STORE  SUSPENSION 
AND  RELEASE  WITH  THE  MAU-12/A  UNIVERSAL 
BOMB  RACK.  S8p.  incI  illus.,  table,  5  refs.  Sept  1962. 

P:  5704,  T:  570402.  Roymond  J.  Swaim.  ASTIA;  AD 
285326,  Cod*  AA.  Unclassified 

This  report  discusses  the  problems  of  universal  bomb 
rack  design,  the  qualifying  testing  required,  and  the 
reasoning  behind  the  MAU-12/A  solutions  that  achieved 
a  universal  capability.  It  briefly  explores  the  benefit* 
to  be  derived  from  standardization  and  universal  usage. 
The  conclusion  is  reached  that  the  MAU-12/A  design 
fully  meets  the  Air  Force  requirement  for  o  single  bomb 
rack;  it  can  carry  a  wide  variety  of  stores  ond  con  bo 
used  to  support  a  number  of  different  present  and  future 
aircraft  systems. 

7-105 

AFSWC-TDR-62-105.  PROTONS  IN  THE  OUTER  lONE 
OF  THE  RADIATION  BELT.  36p.  inci  illus.,  table, 
17  ref*.  Oct  1962.  P:  7811,  T:  781106.  S.  J.  Borne, 
J.  D.  Conner,  H.  H.  Hill,  F.  E.  Holly.  ASTIA:  Cod*  XX. 

Unclassified 

Measurements  on  the  trapped  protons  in  the  outer  zone 
of  the  Van  Allen  radiation  belt  were  mad*  on  October  4, 
1960,  from  a  Scout  rocket  payload  containing  a  two- 
crystal  scintillation  spectrometer.  Protons  with  energies 
oImv*  1  Mev  were  detected,  with  th*  intensity  rising 


obev*  background  at  on  altitude  of  1,200  km.  Representa¬ 
tive  intensities  for  1  ^  Ep  ^  80  Msv  at  2,  3,  4,  and 
5  X  10^  km,  through  o  rongo  of  37°N  to  30°N  geomagnetic 
latitudes,  were  0.27,  0.90,  2.02,  and  4.56  x  104  proton*/ 
cm2-s*e-*t*r.  Theso  intensities  ore  averages  for  pro- 
tens  with  pitch  angle*  lying  between  90‘and'v60°,  Th* 
proton  energy  spectrum  at  5,000  km  is  J(E)  >  2.0  x  10* 
E-S.2  pretens/cm2-s*e-*t*r-M*v  for  1.02  ^  Ep  ^  2.24 
Mev,  and  J(E)  .  0.71  x  10<  E‘3-4  for  2.24  ^  Ep  ^  7.3 
Msv.  Th*  pitch  angle  distributions  for  altitude*  ^  4,600 
km  and  5,150  km  were  olso  obtoined  for  ongle*  botween 
90^  and  58°.  There  was  no  evidence  of  a  proton  intensity 
maximum  coincident  with  th*  Ej  maximum. 

7-106 

APSWC-TDR-62-106.  AN  EARTH  TRAJECTORY  MODEL 
FOR  SUBSURFACE  BALLISTIC  AND  THRIISTED 
VEHICLES.  72p.  inci  illus.,  tobies,  6  refs.  Ser^t  1962. 
P:  5797,  T;  579708.  Phyllis  B.  Chisholm,  Robort  M. 
PsIzI,  Francis  L.  Pugh,  Ist/Lt.  ASTIA:  Codo  XX. 

Unclassified 

A  preliminary  digital  computer  model  is  developed  to 
describe  th*  straight  line  motion  of  a  body  of  revolution 
through  th*  earth's  subsurface.  Drag  farces  resulting 
from  soil  displacement,  time  rat*  of  soil  strain,  and 
kinetic  friction  or*  estimated.  Th*  following  mojer  as¬ 
sumptions  ore  included: 

1.  Th*  vehicle  is  o  rigid  undisterted  body, 

2.  Moior  drag  contribution  is  from  th*  vehicle  nose, 

3.  Homogeneous  soil  it  subjected  to  plostic  deformotion, 

4.  Total  soil  pressure  due  to  soil  displacement  end 
velocity  acts  normal  to  th*  vehicle  surface,  and 

5.  Any  wav*  motion  imparted  to  th*  soil  is  neglected. 
Drag  component*  of  normal  pressure  or*  integrated  over 
th*  vehicle  nos*  ot  eoch  time  instant  and  th*  resulting 
motion  integrated  with  time  to  obtain  trajectory 
predictions. 

7-108 

AFSWC-TDR-62-108.  STRATEGIC  SUSPENSION  AND 
RELEASE  SYSTEMS;  A  SUMMARY  OF  THE  STATE  OF 
THE  ART.  40p.  inci  illus.,  table,  6  refs.  Sept  1962. 
P;  5704,  T;  570404.  Lee  P.  Tolman.  ASTIA:  Cod* 
NC.  S*cr*t-RD 

This  is  a  survey  of  internal  suspension  and  release  sys¬ 
tem*  for  strategic  bombers.  Th*  Universal  Clip-In  Sus¬ 
pension  System,  now  operational  in  Strategic  Air  Com¬ 
mand  aircraft,  is  described.  Possible  directions  for 
future  growth  of  this  system  or*  discussed. 

7-110  (Phos*  I) 

APSWC-TDR-62-110,  PHASE  I  STUDY  OP  REENTRY 
SYSTEM  FOR  MOBILE  MID  RANGE  BALLISTIC  MIS¬ 
SILE.  Sept  1962,  122p.  inci  illus.,  tobies,  18  refs. 
P:  WS  398B.  James  P.  Burke,  Lt.,  USAF.  ASTIA: 

Cod*  NC.  S*cr*t-RD 
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This  study  providst  Information  rogordlng  tho  various 
trodo-offs  iind  intorrolotionsltips  liwt  oxist  bolwoon 
woopon  systom,  ro-ontry  systom,  ond  worhood  poromotors 
for  tho  proposod  Mobilo  Mid  Rongo  Bollistie  Missilo 
(MMRBM).  Thoso  data  oro  noodod  by  th*  AEC  os  in¬ 
formation  on  which  to  boss  worhood  condidotos  for  uso 
with  tho  MMRBM  roontry  systom. 

Tho  roport  contains  o  doscription  of  tho  MMRBM  Woopon 
Systom,  on  ostimoto  of  tho  dofonso  onvironmont  to  bo 
oneountorod  by  tho  ro-ontry  systom,  on  analysis  of 
torgotlng  and  woopon  offocts,  o  study  of  ro-ontry  systom 
dosign  eonsidorotions,  and  o  study  of  worhood  dosign 
considorotions 

7-110  (Addondum-Phoso  I) 

AFSWC.TDR-62-110  Addondum.  PHASE  I  STUDY  OF 
RE-ENTRY  SYSTEM  FOR  MOBILE  MID  RANGE  BAL¬ 
LISTIC  MISSILE.  Sopt  1962,  Up.  P:  WS  398B.  Jomos  P. 
Burko,  Lt.,  USAF.  ASTIA:  Codo  NC.  Socrot-RD 

This  addondum  contains  on  ostimoto  of  tho  dofonso 
throat.  Tho  ostimoto  was  synthosixod  from  information 
modo  ovoiloblo  to  us  in  Fobruiiry  1962  and  wos  usod  to 
assist  in  ovoluoting  probloms  ossociotod  with  tho  study. 
Tho  roodor  must  rocogniio  that  tho  ostimoto  may  not  bo 


currant  ot  tho  timo  of  final  publication  ond  tho  Informa¬ 
tion  will  bo  subjoct  to  continual  updating. 

7-11S 

AFSWC-TDR.62-11S.  PREPROOUCTION  TESTING  OF 
THE  CANADIAN  VICKERS  BDU-S/B  PRACTICE  BOMB. 
Sopt  1962,  20p.  inci  illus.  P:  921X-01400-01.  Loo  W.. 
Short.  ASTIA:  AD  286148,  Codo  AA.  Unclossifiod 

Tosting  of  tho  Canadian  Vickors  BDU-8/B  was  por- 
formod  by  AFSWC  at  tho  roquost  of  tho  Royal  Canadian 
Air  Forco.  Tho  purposo  o'i  thoso  tosts  was  to  ostablish 
tho  Vickors  Sporry  of  Canada.  Ltd.,  os  a  quolifiod 
producor  of  thoso  practico  bombs.  Tosting  was  porformod 
using  throo  somplos  producod  by  this  company.  Thoso 
bombs  woro  nuniborsd  CV-1,  CV-2,  and  CV-3.  To  ox- 
podito  tasting,  oach  of  tho  bombs  was  subjoctod  to  a 
portion  of  tho  spocifiod  tost  roquiromonts.  Tosting  was 
porformod  in  gonorol  accordanco  with  MIL-B-25846A  and 
MIL-B-27000,  and  includod  functional  tosting  of  tho 
porochuto  doploymont  systom  initiator  assombly,  static 
load  tosting,  shock  tasting,  vibration  tosting,  and  ox- 
posuro  to  cortoin  climotic  conditions  which  woro  con- 
sidorod  critical  to  tho  oporation  of  tho  bomb.  Tho  rosults 
of  tho  tost  woro,  in  gonorol,  satisfactory.  Howovor,  a 
minor  chongo  is  rocommondod  to  holp  assuro  that  tho 
bomb  will  porform  oil  its  intondod functions  satisfactorily. 
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8-147 

AEDC-TDR.62-147.  BASE  HEATING  AND  BASE  PRES¬ 
SURE  ON  A  SCALE  MODEL  UTURN  SA-S  BOOSTER 
AFTERBODY  AT  MACH  NUMBERS  1^3  AND  3.07. 
Oct  1962,  lOOp.  inel  25  raft.,  illut.,  tablat.  AFSC  Pro¬ 
gram  Aroo  93IE.  P:  9018.  C:  AF  40(600)- 1000,  ARO, 
Inc.,  Artwid  AF  Sto,  Tonn.  Tom  Patort,  John  G.  Oowton, 
Jr.,  and  Harthal  R.  Malton.  ASTIA:  AO  333050,  Coda 
AA.  Confidant)  ol 

Bata  prattura  and  baia  boating  data  obtoinod  during 
tattt  of  a  5.47-pareant-tcala  modal  Saturn  SA.5  boottar 
aftarbody  ara  pratantod.  Data  waro  obtoinad  ot  oll  itudat 
ranging  from  33,000  to  50,000  ft  at  a  fraa-ttraom  Moch 
numbar  of  1.63  and  at  altitudat  ranging  from  61,000  to 
80,000  ft  at  a  Mach  numbar  of  3.07.  Tha  affactt  of  fint, 
flow  dafloctort,  and  air  tcoopt  on  bota  hooting  and  bota 
prattura  wara  invottigotod.  Hydrogan  got  wot  utad  to 
timulata  tha  haat  contant  of  tha  fual-rich  turbina  axhoutt 
gat  ditchargad  from  tha  full-tcolo  boottar.  Prattura 
profilat  in  tha  ragion  boundad  by  tha  innar  four-notzia 
cluttar  wara  obtoinad  at  altitudat  of  33,000  to  70,000  ft. 
Convaetiva  hoot  trantfar  film  eoofficiantt  for  thit  region 
ora  pratantod.  Tha  affactt  of  oparoting  tha  modal  with 
ona  inboord  angina  inoparotiva  on  bota  prattura  and 
bota  hooting  wara  alto  datarminad. 


8-150 

AEDC.TDR.62.150.  STALL  LINE  DETERMINATION  OF 
A  MODIFIED  J85.GE.S  TURBOJET  COMPRESSOR.  Sap 

1962,  64p.  inci  8  raft.,  illut.,  tablet.  AFSC  Program 
Area  420L,  P:  3155.  C:  AF  40(600)-1000,  ARO,  Inc., 
Arnold  AF  Sta,  Tonn.  E.  E.  Turner  and  M.  K.  Lake. 
ASTIA:  AD  284275,  Coda  AA.  Unclottifiod 

A  tatt  program  wot  eonductad  to  define  tha  ttall  line  of 
a  modifiad  J85-GE-5  comprettor.  Stoll  linot  wara  dator- 
minod  for  four  comprettor  inlet  dittortion  configurotiont 
at  Raynoldt  numbar  indaxat  of  1.0,  0.6,  ond  0.2  at  cor¬ 
rected  angina  tpaadt  ranging  from  90  through  108  percent 
of  military  rated  tpaad.  Tha  comprettor  utilized  for  thit 
program  wat  a  modification  of  tha  production  comprettor. 
Tha  chongat  incorporated  wara  datigned  to  improve  ttoll 
charactarittict  and  allaviata  ttrattat  in  tha  tacond  and 
aighth-ttage  rotor  bladat.  Comprettor  inlet  dittortion 
tended  to  improve  tha  ttoll  line  by  at  much  at  2.5  per¬ 
cent  at  latt  than  rated  airflow.  For  vaiuet  of  airflow 
near  military  rated  tpaad,  however,  compratnor  inlet  dit¬ 
tortion  lowered  tha  ttall  line  by  1.3  to  2.6  percent.  Com- 
prattor  prattura  ratio  at  ttall  wat  reduced  by  at  much 
at  6.3  percent  for  Ra^  0.2  at  compared  to  Roi  1.0. 


8-152 

AEOC-TDR-62-1S2.  ANALYTICAL  AND  EXPERIMEN¬ 
TAL  STUDIES  TO  DEVELOP  ION  ENGINE  GROUND¬ 
TESTING  TECHNIQUES.  Sap  1962,  34p.  incI  8  raft., 
illut.  AFSC  Program  Area  750G,  P:  6950,  T;  695003. 
C:  AF  40(600)-948,  Hughat  Rataorch  Laboratoriat, 
Malibu,  California.  R.  A.  Huboch  and  G.  B.  Pappin. 
In  OTS.  ASTIA:  AD  284272,  Coda  AA.  Unclattified 

Thit  report  it  a  technical  review  of  both  tha  analytical 
and  experimental  atpactt  of  tha  ground  timulation  of 
tpoca  conditioni  for  inn  angirro  tatting.  The  conditiont 
ottumad  to  be  bett  for  timulation  ora  pratantod  and  the 
meant  by  which  axparimantol  ttudiat  will  be  conducted 
are  datoilad.  In  particular,  two  new  probat  for  beam 
diognottict  ora  ditcutted  together  with  a  new  technique 
for  ttudiat  of  beam  interoctioni  with  tha  tatt  chamber 
environment.  Data  from  tha  new  probai  and  tachniquat 
are  included  where  pottibla.  A  brief  diicuttion  of  pot- 
tibia  affactt  on  ion  angina  operation  by  tpoca  phenom¬ 
ena,  with  attimatat  of  tha  magnitude  of  tha  manifaito- 
tion  on  angina  behavior,  it  included.  Theoretical  com¬ 
puter  ttudiat  of  tha  behavior  of  tha  ion  beam  at  it  leavet 
the  angina  ora  outlined,  and  tha  ratultt  expected  from 
tuch  a  program  are  ditcutted. 

8-154 

AEDC-TDR-62-154.  EXPERIMENTAL  STUDY  OF  AERO¬ 
DYNAMIC  PARAMETERS  OF  UNSYMMETRICAL  NOSE 
CONE  CONFIGURATIONS  AT  MACH  NUMBERS  0.8  TO 
5.0.  Oct  1962,  68p.  inci  7  raft.,  illut.,  tablet.  AFSC 
Program  Area  750A,  P:  8953,  T:  95302.  C:  AF  40(600)- 
10(X),  ARO,  Inc.,  Arnold  AF  Sta,  Tann.  W.  G.  Glover  and 
J.  S.  Daitering.  ASTIA:  AD  331911,  Code  AA. 

Confidential 

Thit  it  a  report  on  the  initial  phate  of  an  experimental 
study  to  determine  the  amount  of  aerodynamic  control  to 
be  gained  during  re-entry  by  modifying  typical  axisym- 
metric  note  cone  configurotiont.  Theta  modificationt 
contitt  of  physically  altering  tha  oxitymmetric  shape  to 
tome  asymmetrical  form  which  will  produce  a  modest 
amount  of  lift,  for  example,  changing  a  circular  cross 
taction  to  an  elliptical  or  triangular  shape.  Rolling 
theta  bodies  at  conttont  angle  of  attack  would  provide 
a  variation  in  lift-to-drag  ratio  and  hence  aerodynamic 
control.  Theta  initial  tests  wara  conducted  at  Mach 
numbers  from  0.8  to  5.0  and  show  that  tha  elliptical  dit¬ 
tortion  proved  to  be  the  more  affective  method  of  gaining 
aerodynamic  control,  that  it,  provided  o  greater  lift-to- 
drag  ratio  range.  Controllability  was  alto  determined  in 
terms  of  trajectory  parameters  (range,  altitude,  dacelaro- 
tion,  velocity,  and  Mach  number)  by  using  the  aerody- 
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namic  eeaffleisnti  ebtalnad  during  testing  ot  input*  in  a 
trai*ctery  eomputtr  program. 

8-159 

AEDC-TDR-62-1S9.  ALTITUDE  TESTING  OF  THE 
THIOKOL  TE-345  SOLID-PROPELLANT  ROCKET  MO¬ 
TOR  POR  TITAN  II  (QUALIFICATION  PHASE).  Oct 
1962,  dip.  inel  5  rofi.,  illut.,  toblot.  AFSC  Program 
Aroo  107C.  C:  AF  40(600)- 1000,  ARO,  Inc.,  Arnold  AF 
Sto,  Tonn.  B.  J.  Loo  and  Copt.  J.  C.  Kindol.  ASTIA; 
AO  331940L,  Coda  MO.  Conlidontiol 

Twonty-four  Thiokol  TE-345,  iphoricol,  tolid-propollont 
rockot  motori  war#  toftod  at  proisuro  oltitudot  of  op- 
proximotoly  125,000  ft.  Tho  purpotc  of  this  Quolifiep- 
tion  Photo  of  totting  wot  to  doeumont  at  protturo  olti- 
tudo;  (1)  ignition  choroetorittiet,  (2)  bollittic  porform- 
oneo,  (3)  thrutt  torminotion  choroetorittiet,  and  (4)  ttruc- 
tural  integrity  of  tho  TE-345  tolid-propollont  rockot 
motor.  Sovon  of  tho  motort  contoinod  o  propollont-to- 
linor  toparation  iloovo  at  tho  aft  ond  of  tho  propollani, 
and  tho  romaindor  of  tho  motort  did  not. 

8-164 

AEDC.TDR-62-164.  CRYOPUMPINC  IN  THE  HEAR 
FREE-MOLECULE  FLOW  REGION.  Oct  1962,  33p.  inel 
7  roft.,  illut.,  tablet.  AFSC  Program  Area  806A,  P: 
8951,  Totk  89107.  C;  AF  40(600)-1000,  ARO,  Inc., 
Arnold  AF  Sta,  Tonn.  E.  S.  J.  Wottg,  J.  A.  Collint, 
Jr.,  J.  0.  Moygood.  In  OTS.  ASTIA;  AD  285476,  Code 
AA.  Unclottifiod 

Rotuitt  are  protontod  of  an  oxporimontal  ttudy  on  tho 
cryopumping  of  COg  at  liquid  nitrogen  tomporaturo  at 
protturot  whore  tho  moan  free  path  it  comporablo  to  the 
cryoturfaco  dimontiont.  In  thit  rang*,  it  it  thown  that 
the  pumping  tpood  it  no  longer  conttont  at  it  it  in  the 
low  protturo  rangot  (froo-molocul*  flow),  but  incroatet 
with  increotlng  protturo  throut^  what  it  termed  the 
trantition  region  and  approochot  o  conttant  value  in  the 
higher  protturo  rangot  (continuum  flow).  The  pumping 
tpood  in  the  continuum  region  it  thown  to  b*  at  much 
at  thro*  timot  that  In  the  froo-molocul*  region. ,  Thoo- 
roticol  analytot  of  oxporimontal  rotuitt  ar*  protontod, 
including  an  explanation  of  the  threefold  increate  in 
pumping  tpood. 

8-168 

AEDC-TDR-62-168.  FATIGUE  TESTS  AND  CRACK 
DETECTION  ON  SOME  TYPES  OF  AXIAL-FLOW  COM¬ 
PRESSOR  ROTOR  BLADES.  Oct  1962.  40p.  inel  2 
reft.,  illut.,  tablet.  AFSC  Program  Area  040A.  C;  AF 
40(6(X))-1000,  ARO,  Inc.,  Arnold  AF  Sto,  Tonn.  R.  E. 
Thomat.  In  OTS.  ASTIA;  AO  287410,  Cod*  AA. 

Unclottifiod 

Fatigue  doto  were  obtained  from  tovorol  typot  of  com- 
prottor  rotor  bladot  that  or*  in  ut*  in  oxiol-flow  com- 
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prottort  at  the  von  K6rm6n  Got  Dynomict  Facility.  Tho 
data  provided  o  gonorol  eomporiton  of  "at  monufoeturod* 
onduranc*  limit*  and  wore  utod  ot  o  verification  control 
in  evaluating  a  tupplomontary  method  of  detecting  failed 
bladot  during  tyttomatic  mointononc*  intpoctiont.  By 
tho  protontotion  of  ttrott  vortu* eyelet  to  failure  curvet, 
o  eomporiton  it  mod*  botwoon  AISI  numbor-8630  cott 
ttool  bladot  at  originally  furnithod  with  the  eomprot- 
tort,  AISI  numbor-8630  cott  ttool  thot-poonod  bladot, 
and  AISI  numbor-403  forged,  hoot-troatod  and  machinod 
bladot.  A  method  it  protontod  which  may  b*  utod  to 
tupplomont  the  magnetic  particle  method  for  detecting 
cracked  rotor  bladot. 

8-171 

AEDC-TDR-62-171.  A  PRELIMINARY  SURVEY  OF 
ALTITUDE  PERFORMANCE  OF  A  J8S-CE-5A  ENGINE 
WITH  AN  E7-9F  COMPRESSOR.  Oct  1962,  47p.  inel 
8  roft.,  illut.,  tablet.  AFSC  Program  Area  420L,  P; 
3155.  C;  AF  40(600)-1000,  ARO,  Inc.,  Arnold  AF  Sta, 
Tonn.  K.  C.  Foohl  ond  J.  H.  Zimmermon.  ASTIA;  AD 
285246L,  Cod*  MD.  Unclatiified 

A  preliminary  turvoy  invottigoting  the  altitude  perform- 
onc*  of  the  J85-GE-5A  with  on  E7-9F  comprottor  wat 
conducted  in  on  altitude  tott  coll  and  the  rotuitt  com¬ 
pared  to  tho  minimum  tpocifiod  porformonc*.  Totting 
wot  conducted  at  t*o-l*v*l-ttotic  conditiont  and  at  on 
altitude  of  36,089  ft  at  Mach  numbort  of  0.9  and  1.2 
bated  on  the  ttondord  ARDC  model  otmotphore.  The 
rotuitt  thow  that  net  thrutt  and  tpocific  fuel  contump- 
tion  wore  equal  to  or  bettor  than  the  minimum  tpecified 
performance. 

8-176 

AEDC-TDR-62-176.  PRESSURE  DISTRIBUTION  TEST 
ON  A  NIKE-ZEUS  CONFIGURATION  AT  MACH  NUMBER 

8.  Sep  1962,  22p.  inel  illut.  AFSC  Program  Area  921C, 
P;  9010.  C;  AF  40(600)-1000,  ARO,  Inc.,  Arnold  AF 
Sto,  Tonn.  F.  K.  Hube,  Jr.,  J.  0.  Rippey,  R.  L.  Palko. 
ASTIA;  AD  284462,  Code  AA.  Unclottified 

Selected  rotuitt  ore  pretented  from  two  protturo  distri¬ 
bution  tettt  on  0.20-tcale  modelt  of  the  Army-Douglot 
Nik^Zeut  anti-mittile  mitsile.  The  magnitude*  and 
variation  of  the  maximum  protturo  coefficientt  in  the 
vicinity  of  the  canard  control t  were  invettigated.  Vor- 
iout  configurotiont,  canard  deflectiont,  and  model  otti- 
tudet  were  totted  at  Mach  number  8  and  free-ttream  unit 
Reynoldt  numbort  from  2.1  x  10^  to  3.5  x  104  per  foot. 
The  ongle-of-ottock  range  wot  from  -15  to  +15  deg  at 
roll  angles  from  -90  to  +90  deg. 

8-178 

AEDC-TDR-62-1 78-  UNSTEADY  PRESSURES  AND 
SCALE  EFFECTS  ON  MODELS  OF  THE  TITAN  B  RE¬ 
ENTRY  BODY  AT  TRANSONIC  SPEEDS.  Nov  1962, 
39p.  inel  8  reft.,  illut.  AFSC  Program  Area  750A,  P; 
8953,  T;  95307.  C;  AF  40(600)- 1000,  ARO,  Inc.,  Arnold 
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.  Fourth  Quortor 


AF  Sto,  Tonn.  H.  L.  Chovolior  and  J.  E.  Rebortton. 
ASTIA;  AD  288041,  Cod#  AA.  Uncloiiifiod 

Totlt  on  ihroo  modolt  woro  eonductod  in  iho  Propulsion 
Wind  Tunnol  Foeillly  (PWT)to  invostigoto  unstoody  pros- 
turos  on  iho  Titan  B  Mark  4  ro-ontry  body  ot  transonic 
Mach  numbors.  Static  and  unsteady  prossuro  moosuro- 
monts  woro  mado  on  0,240,  0.0d0,and  &.017*scala  modols 
to  dotarmino  tho  seals  oHoet  and  tho  ossontiol  choraetor- 
isties  of  tho  various  unsteady  flow  phonofflona.  Tho  tost 
results  show  that  throe  basic  types  of  unsteady  flow 
phenomena  exist  on  the  re-entry  body,  with  model  size 
having  some  effect  on  two  of  these  phenomeno.  The 
most  severe  unsteady  flow  condition  resulted  from  an 
alternating  boundary-layer  separation  and  attachment  at 
the  shoulder  of  the  re-entry  body.  The  magnitude  of 
these  pressure  fluctuations  was  os  large  os  65  percent 
of  the  free-streom  dynamic  pressure  for  tho  0.240-seale 
model. 


8-179 

AEDC-TDR-62-179.  HEAT  TRANSFER  AND  PRESSURE 
DISTRIBUTION  TESTS  OF  THE  LEADING  EDGE  RE¬ 
GION  OF  A  NIKE-ZEUS  CANARD  AT  MACH  4,  6,  AND 

8,  Oct  1962,  36p,  inci  4  refs,,  illus.,  tables.  AFSC 
Program  Area  921C,  P;  9010.  C:  AF  40(600)-1000,  ARO, 
Inc.,  Arnold  AF  Sto,  Tenn.  M.  E.  Hillsomer,  F.  K.  Hube, 
and  R.  L.  Palko.  ASTIA:  AD  285625,  Code  AA. 

Unclassified 

Heat  transfer  and  pressure  distributions  were  obtained 
on  a  model  of  the  leading  edge  region  of  the  Nike-Zeus 
canard.  Sufficient  test  data  are  presented  to  describe 
the  effects  of  variations  of  Mach  number,  Reynolds  num¬ 
ber,  and  sweep  angle.  Data  were  obtained  over  the  Mach 
number  range  from  4  to  8,  the  unit  Reynolds  number  range 
from  0.45  x  10*  to  5.7  x  10*/ft,  and  sweep  angles  from 
0  to  90  deg. 

8-180 

AEDC-TDR-62-180.  AN  ALTITUDE  INVESTIGATION 
18-DEG  CANTED  NOZZLES  FOR  THE  FIRST-STAGE 
POLARIS  MISSILE  USING  SUBSCALE  MOTORS.  Oct 
1962,  48p.  incI  illus.,  tables.  AFSC  Program  Area  92IB, 
P:  9015.  C:  AF  40(600)-1000,  ARO,  Inc.,  Arnold  AF  Sto, 
Tenn.  R.  E.  Harper.  ASTIA:  AD  332432L,  Code  MD. 

Confident!  ol 

Twelve  Aerojet  10KS2500  solid-propellant  rocket  motors 
were  fired  at  simulated  altitude  to  determine  the  perform¬ 
ance  of  three  canted  nozzle  configurations.  Three  motors 
were  fired  for  each  configuration,  and  three  were  fired 
with  o  conventional  (no  cant  angle)  nozzle.  All  canted 
nozzles  had  an  18-deg  cant  angle  and  were  identical  ex¬ 
cept  for  variations  in  nozzle  inlet  contour.  To  determine 
performance,  measurements  of  side  thrust  (forward  and 
aft),  axial  thrust,  combustion  chamber  pressure,  nozzle 
statis  pressure,  and  test  cell  pressure  were  mode. 


8-181 

AEDC.TDR-62-181.  ALTITUDE  TEST  OP  A  HERCULES 
WING  I  QUALITY  ASSURANCE  M-S7  THIRD-STAGE  MIN- 
UTEMAN  MOTOR  (MOTOR  SERIAL  NUMBER  IAS).  Sep 
1962,  SOp.  inci  11  refs.,  Illus.,  tables.  AFSC  Program 
Area  133A.  C:  AF  40(600)-1000,  ARO,  Inc.,  Arnold  AF 
Sta,  Tenn.  R.  J,  Byrd  and  R.  C.  Nygoard.  ASTIA:  AD 
331630L,  Code  MD.  Confidontiol 

Hercules  Powder  Company  (HPC)  third-stogo  Minutomon 
Quality  Assurance  rocket  motor  1A5  was  fired  in  Rocket 
Altitude  Cell  J-2  on  June  23,  1962,  to  determine  motor 
ballistic  performance,  confirm  motor  hardware  integrity, 
ond  evaluate  conformance  of  motor  performance  to  model 
specifications.  This  was  the  first  test  at  Arnold  Center 
of  an  operational  third-stage  Wing  I  motor  produced  at 
Air  Force  Plant  81. 

8-182 

AEDC-TDR-62-182.  INVESTIGATION  OF  FIN  GAP  EF¬ 
FECTS  ON  STATIC  STABILITY  CHARACTERISTICS 
OF  A  FINNED  OGIVE-CYLINDER  MODEL  AT  TRAN¬ 
SONIC  SPEEDS.  Sep  1962,  71p.  inci  illus.  AFSC  Pro¬ 
gram  Areo  921C.  C:  AF  40(600)-! (XX),  ARO,  Inc.,  Arnold 
AF  Sto,  Tenn.  W.  E.  White.  In  OTS.  ASTIA:  AD  285173L, 
Code  MD.  Unclassified 

An  investigation  was  conducted  in  the  Transonic  Model 
Tunnel  of  the  Propulsion  Wind  Tunnel  Facility  to  deter¬ 
mine  static  stobility  choracteristics  of  o  finned  ogive- 
cylinder  model.  Three  fin  designs  were  evaluated  with 
varied  gap  distance  between  the  fins  and  body.  The 
charocteristic  shape  of  the  neutral  point  versus  Mach 
number  curve  remained  relatively  unaKected  by  increas¬ 
ing  the  gap  between  the  body  and  fins.  Increasing  the 
gap  caused  the  neutral  point  to  move  forward  and  de¬ 
creased  the  normal-force  and  pitching-moment  coefficient 
slopes. 

8-183 

AEDC-TDR-62-183.  VACUUM  PUMPING  BY  CRYOSORP- 
TION.  Oct  1962,  28p.  inci  15  refs.,  illus.  AFSC  Program 
Area  750G,  P:  6950,  T:  695001.  C:  AF  40(600)-1000, 
ARO,  Inc.,  Arnold  AF  Sta,  Tenn.  S.  M.  Kindall  and 
E.  S.  J.  Wang.  In  OTS.  ASTIA:  AD  287182,  Code  AA. 

Unclassified 

A  method  of  measuring  and  analyzing  the  variation  in  the 
rote  of  adsorption  by  activated  charcoal  at  77°K  for  con¬ 
tinuous  inflow  of  nitrogen  gas  is  presented.  A  sot  of 
adsorption  parameters  is  developed  for  the  onalysis. 
Particular  attention  is  given  to  the  meaning  of  pumping 
speed  for  on  adsorbent  bed  of  charcoal  pellets,  and  on 
equation  is  derived  which  describes  the  behavior  of 
pressure  in  a  chamber  during  continuous  adsorption. 

8-185 

AEDC-TDR-62-185.  INVESTIGATION  OF  FLEXIBLE 
PARACHUTE  MODEL  CHARACTERISTICS  AT  MACH 
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1962 

MUMIIRS  PROM  1.5  TO  6.  Oct  1962.  29p.  Inel  2  raft.. 
Illwt..  tobU.  AFSC  Program  Aroo  720P.  P:  6065.  T: 
61525.  C:  AF  40(600)*1000.  ARO.  Inc..  Arnold  AF  Sto, 
Ttnn..  J.  S.  Ooitoring.  ASTIA;  AO  331941.  Codo  AA. 

Confldontiol 

Tottt  wore  conduetod  In  tho  40*in.  Suportonle  Tunnol 
(A)  of  tho  von  KarmonGot  Dynomlet  Focility  to  dotormino 
tho  ttobility  ond  drogchoroelorittiet  of  o  torlot  of  fabric 
porochutot  ovor  tho  Mach  number  rang#  of  1.5  to  6.  Vor* 
lout  porochuto  dotignt  omploying  poroui  and  ribbon 
motoriolt  wort  lotted  at  dynamic  pratturat  corratpon^ 
ing  to  oltitudat  of  approximately  63.000  ft  to  143,000  ft 
far  the  above  Mach  number  range,  ratpoctivaly.  Drag 
modulation  by  roofing  wot  tuccettfully  attempted  on  one 
parachute  configurallen  at  Mach  numbert  1.5  to  3.  An¬ 
other  configuration  wot  totted  far  ttrangth  of  conttruc- 
tion  01  0  higher  prattura  level  corratponding  to  on  alti¬ 
tude  of  109,000  ft  at  Mach  6.  The  data  obtained  in  theta 
tettt  contlttad  of  high-tpaed  movlet,  both  tidaview 
and  tehliertn,  and  oteillogroph  ebag  tracet. 

5-187 

AEDC-TDR.62-187.  STATIC  FORCE  TESTS  AT  MACH 
8  OF  SHARP  AMD  BLUNT  20-OEC  HALF-ANCLE  CONES 
AND  A  BLUNT  70-DEC  SWEPT  DELTA  WING.  Oct 
1962. 21p,  inci  2  reft.,  illut..  table.  AFSC  Program  Area 
730E.  P:  8219.  T:  82159.  C:  AF  40(600)-1000,  ARO, 
Inc.,  Arnold  AF  Sto,  Tann.  G.  H.  Mtrx  and  0.  R.  Print. 
ASTIA;  AO  285540,  Codo  AA.  Unclottified 

Retuitt  ore  pretented  from  o  ttotic  force  tatt  on  thorp 
and  blunt  20-deg  half-angle  eonot  and  o  blunt  70-dog 
twept  delta  wing  configuration  conducted  for  the  Aero¬ 
nautical  Syitemt  Divition.  The  three  configurotiont 
were  tatted  at  a  nominal  Mach  number  of  8  and  a  free- 
ttroam  unit  Reynoldt  number  of  2.1  x  10^  per  foot. 
Force  data  were  obtained  at  onglet  of  onock  from  -3  to 
45  deg  on  the  two  conical  configurotiont  and  from  -3  to 
54  deg  on  the  delta  wing  configuration  ot  lidetlip  onglet 
from  -3  to  15  deg. 

8-188 

AEDC-TDR-62-188.  ADDENDUM  TO  AN  INVESTIGA¬ 
TION  OF  THE  EQUILIBRIUM  PRESSURE  ALONG  UN¬ 
EQUALLY  HEATED  TUBES  (ADDENDUM  TO  AEDC- 
TDR-62-26).  Oct  1962.  39p.  incI  6  reft.,  illut.,  tablet. 
AFSC  Program  Area  750A,  P:  8953,  T:  895306.  C:  AF 
40(600)- 10(X),  ARO,  Inc.,  Arnold  AF  Sto,  Tenn.  G.  D. 
Amoy,  Jr.  and  A.  B.  Bailey.  In  OTS.  ASTIA:  AD  286166, 
Coda  AA.  Unclottified 

Thit  report  protentt  retuitt  of  an  invettigation  of  tho 
error  introduced  in  vary  low  pretture  maoturemantt  when 
tmall  tubat  with  axial  temperature  gradientt  connect 
pretture  trantducar  and  the  point  where  knowledge  of  the 
pretture  it  detired.  The  experimentt  reported  in  AEDC- 
TDR-62-26  were  extended  with  air,  orgon,  ond  helium  to 
include  higher  Knudten  numbert  and  to  include  data 
token  with  the  pretture  trantducer  at  the  hot  end  of  the 
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tuba.  Although  the  form  of  the  protture-temperature  re- 
lotionthip  woe  tpoelfled  with  good  accuracy  to  a  Knud¬ 
ten  number  of  5.0,  .the  degree  of  tcattar  for  lorgor  Knud¬ 
ten  numbert  wot  tuch  (1518)  that  it  wot  net  pottiblo  to 
fix  occuratoly  tho  free  molecule  limit.  Alto  in  the  prat- 
tnt  onolytit,  what  it  contidared  to  be  a  more  accepted 
definition  of  moon  free  path  hot  boon  utod,  ond  tho  op¬ 
portunity  wot  token  to  recoleulato  the  earlier  work  uting 
thit  definition. 

8-189 

AEDC-TDR-62-189.  ALTITUDE  PERFORMANCE  EVAL¬ 
UATION  OF  AN  XLR91-AJ-5  ENGINE  USING  A  NEW 
CONTOUR  THRUST  CHAMBER  ASSEMBLY.  Dec  1962, 
54p.  inci  8  reft.,  illut.,  tablet.  AFSC  Program  Area 
107C.  C:  AF  40(600)-1000,  ARO,  Inc,  Arnold  AF  Sta, 
Tann.  R.  B.  Billingt,  N.  R.  Vetter,  and  J.  F.  DeFord. 
ASTIA;  Coda  XX.  Confidential 

Altitude  performance  of  o  new  contour  Aarojat-Ganerol 
XLR91-AJ-5  engine  wai  evaluated  by  ttatically  testing 
the  engine  in  the  Satellite  Rocket  Cell  J-3  at  Arnold 
Canter.  Fourteen  firings  of  the  engine  were  made  at 
pressure  altitudes  up  to  106,000  ft.  The  engine  perform¬ 
ance  is  compared  to  rated  performance  and  to  the  old 
contour  performance,  and  the  differences  are  discussed. 
In  addition  to  engine  performance  the  design,  durability, 
and  performance  of  the  uncoolod  nozxle  extension  were 
tested.  No  structural  difficulties  of  the  nozzle  extension 
were  encountered  during  testing. 

8-190 

AEDC-TDR-62-190.  ALTITUDE  TESTING  OF  ATHIOKOL 
CHEMICAL  CDRPORATION  TE-289  ROCKET  MOTOR. 
Nov  1962,  38p.  inci  2  refs.,  illus.,  tables.  AFSC  Pro¬ 
gram  Areo  770A,  P:  7659.  C;  AF  40(600)-10(X),  ARO, 
Inc.,  Arnold  AF  Sta,  Tenn.  D.  R.  Frank  and  A.  L. 
Connell.  ASTIA:  AD  332766,  Code  AA.  Confidential 

One  Thiokol  Chemicol  Corporation  TE-289  solid-propellant 
rocket  motor  was  tested  ot  an  average  pressure  altitude 
of  95,000  ft.  Objectives  of  the  test  ware  to  determine 
motor  performance,  to  evaluate  the  pyrogen  igniter,  to 
evaluate  nozzle  modifications,  and  to  study  motor  opera¬ 
tion  during  tailoff.  Motor  performance,  ignition,  and 
tailoff  characteristics  and  nozzle  wall  temperature  data 
ora  presented  and  discussed. 

8-192 

AEDC-TDR-62-192.  SIMULATED  ALTITUDE  TESTS 
OP  TWO  THIOKOL  TE-359  SOLID-PROPELLANT  SUR¬ 
VEYOR  RETROGRADE  ROCKET  MOTORS.  Oct  1962, 
34p.  inci  illus.,  tables.  AFSC  Program  Area  921E.  C: 
AF  40(600)- 1(X)0,  ARO,  Inc.,  Arnold  AF  Sta,  Tenn.  A.  A. 
Cimino  and  M.  A.  Nalius.  ASTIA;  AD  332056L,  Coda 
MD.  Confidential 

Two  Thiokol  Chemical  Corporation  TE-359  heavy-case 
solid-propellant  rocket  motors  (Surveyor  main  retro- 
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pro«otyp*>i*cli«t)  w«r«  llrad  in  on  altitud*  teat  call  to 
datarmina  oltituda  parferaianea.  Tha  thraa  primary  ob> 
iactivaa  of  lha  taat  wara  to  datarmina  balliatic  parferm- 
onea  oftar  anvirpnmantal  tamparotura  conditioning,  to 
datormino  tha  tima  intarvol  from  firat  indication  of  throat 
to  tha  4(Vlb|  laval  during  toiloff,  oitd  to  datarmina  tha 
impulaa  occumulotad  during  thia  tima  intarvol, 

8-193 

ABDC-TDR-«3-193.  PRESSURE  DISTRIMJTION  AND 
FORCE  COEFFICIENTS  MEASURED  ON  THE  AFOLLO 
COMMAND-MODULE  RE-ENTRY  CONFIGURATION  AT 
MACH  NUMBER  19.  Oct  1962,  24p.  inci  S  rofa.,  illua., 
tobloa.  AFSC  Program  Aroo  92IE,  P:  9071.  C:  AF  40 
(600)-1000,  ARO,  Inc.,  Arnold  AF  Sto,  Tann.  E.  C. 
Knox.  ASTI  A;  Coda  NC.  Confidantiol 

Praaiura  diitribution  and  forco  taata  wora  moda  on  on 
Apollo  eommond-modula  ra-antry  configuration  in  tha 
SGin.  Hyporvalocity  Tunnal  (H&2)  at  Mach  number  19 
and  a  Roynolda  number  of  about  85,000  boaad  on  modal 
maximum  diomatar.  Angle  of  attack  ranged  from  0  to  60 
dag. 

8-194 

AEDC-TDR-62-194.  SIMULATED  HIGH  ALTITUDE 
EVALUATION  OF  THE  TE-37S  SOLID-PROPELLANT 
ROCKET  MOTORS  FOR  THE  PROJECT  SYNCOM  MARK 
I  SPACECRAFT  (Phota  I  •  NoaxIa  Evaluation).  Oct 
1962,  46p.  inel  4  raft.,  illua.,  toblea.  AFSC  Program 
Area  92IE.  C:  AF  40(600)-1000,  ARO,  Inc,  Arnold  AF 
Sta,  Tann.  A.  F.  Domal.  ASTIA;  AD  332146,  Code  MD. 

Confidential 

Tha  Thiokol  TE-375  aphoricol,  aolid-propallont  rocket 
motor  was  designed  for  use  on  tha  Project  Syncom  Mark 
I  spacecraft.  Ona  motor  will  ba  usad  to  odd  an  incre¬ 
mental  velocity  to  tha  spacocraft  at  tha  apogee  of  the 
transfer  ellipse  and  thereby  achieve  o  circular  synchro¬ 
nous  orbit.  Four  TE-37S  solid-propellant  rocket  motors 
were  tested  in  Rocket  Altitude  Cell  T-4  at  simulated 
altitudes  ranging  from  116,000  to  127,000  ft.  The  motors 
were  tested  to  determine  the  vacuum  total  impulse  and 
to  verify  motor  structural  integrity  during  operation  at 
near  vacuum  conditions.  The  motors  remained  struc¬ 
turally  intact  throughout  each  firing,  ond  the  nozzle  mate¬ 
rials  exhibited  excellent  durability. 

8-195 

AEDOTDR-62-195.  PRESSURES  AND  FORCES  ON  A 
MISSILE  MODEL  RESULTING  FROM  STAGE  SEPARA¬ 
TION  AT  VERY  HIGH  ALTITUDES.  Nov  1962,  32p. 
incI  illus.,  table.  AFSC  Program  Area  750A,  P:  8953 
T:  895301.  C:  AF  40(600)-1000,  ARO,  Inc,  Arnold  AF 
Sta,  Tenn.  T.  W.  Binion,  Jr.  and  R.  D.  Herron.  ASTIA: 
Code  XX.  Unclassified 

Pressure  and  force  measurements  were  obtained  on 
models  of  two  missile  stages  during  stage  separation. 


Fourth  Quarter 

Tha  upper  stage  rocket  angina  axhouat  woa  aimulotad 
with  high  prasaura  corbon  dioxide.  Data  wore  obtained 
ot  aavon  aaporotion  distances  with  on  upper  stage  noz- 
ile  exit  praasura  ratio  variation  from  52  to  8,066.  Tha 
taat  call  prasaura  rongad  from  1,25  to  750  microns  of 
marcury  which  corresponds  to  on  altitude  range  from 
290,000  to  160,000  ft.  Tha  results  indicate  that  the 
prosauros  and  forcot  on  the  lower  stage  are  indopsndant 
of  ombisnt  prasaura  and  ora  dependent  on  angina  chamber 
pressure  and  stage  separation  distance.  At  separation 
diatoneas  lass  than  two  engine  noztlo  diameters,  the 
lower  stage  will  affect  tha  pressures  and  forces  on  the 
upper  stage. 

8-197 

AEDCTDR-62-197.  DYNAMIC  STABILITY  TESTS  ON 
A  SKYBOLT  RE-ENTRY  VEHICLE  MODEL  AT  MACH 
10  AND  AT  LOW  OSCILLATION  FREQUENCIES.  Oct 
1962,  13p.  inci  4  refs.,  illus.  AFSC  Program  Area  138A. 
C:  AF  40(600)- 1000,  ARO,  Inc.,  Arnold  AF  Sta,  Tann, 
L.  K.  Ward.  ASTIA:  AO  332057,  Coda  AA.  Confidential 

Low  amplitude  (±2  dag)  dynamic  stability  tests  were 
conducted  on  a  Skybolt  ra-antry  vehicle  modal  in  the  von 
Karmdn  Gas  Dynamics  Focility’s  5010.  Mach  10  Tunnel 
(C).  Measurements  ware  made  using  a  forced  oscillation 
technique.  Data  were  obtained  at  Reynolds  numbers  of 
0.21  X  10^  and  0.84  x  10^  based  on  modal  base  diam¬ 
eter  and  at  angles  of  attack  up  to  12  deg.  The  tests 
ware  mode  at  low  modal  oscillation  frequencies,  and 
results  ore  compared  with  representative  data  previously 
obtained  at  high  model  frequencies. 

8-198 

AEDC-TDR-62-198.  DYNAMIC  STABILITY  TESTS  OF 
SEVERAL  MODELS  OP  THE  ADVANCED  MARK  6  RE¬ 
ENTRY  VEHICLE  AT  MACH  10.  Oct  1962,  16p.  inci 
3  refs.,  illus.  AFSC  Program  Area  107C.  C:  AF  40 
(600)-1000,  ARO,  Inc.,  Arnold  AF  Sta,  Tenn.  L.  K.  Ward 
and  A.  E.  Hodopp.  ASTIA:  AD  332058,  Coda  AA. 

Confidential 

Low  amplitude  (±1.5  deg),  forced  oscillation,  dynamic 
stability  tests  were  conducted  on  several  model  configu¬ 
rations  of  the  advanced  Mark  6  re-entry  vehicle  in  the 
SO-in.  Mach  10  Tunnel  (C)  of  the  von  Karmdn  Gas  Dynam¬ 
ics  Facility.  Data  were  obtained  at  Reynolds  numbers 
of  0.21  X  106  and  1.19  x  10^  based  on  modal  base  diam¬ 
eter  and  at  angles  of  attack  ranging  from  0  to  12  deg. 

8-199 

AEDC-TDR-62-199.  RESEARCH  STUDY  OF  THE  CRY- 
OTRAPPING  OF  HELIUM  AND  HYDROGEN  BY  SOLID 
OXYGEN  AND  NITROGEN  AT  20°K.  Interim  Report,  Oct 
1962,  TOp.  inci  12  refs.,  illus.  AFSC  Program  Area 
850E,  P:  7778,  T:  777801.  C:  AF  40(600)-945,  Linde 
Co.,  Tanawanda,  N.Y.  R.  A.  Hemstreet,  D.  J.  Webster, 
W.  J.  Wirth,  J.  R.  Hamilton.  In  OTS.  ASTIA:  AD  286815, 
Code  AA.  Unclossifiad 
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A  study  el  the  vorlebles  effecting  eryetrepping  ef  helium 
end  hydregen  during  20‘K  eendensetlen  ef  exygen  end 
nitregen  It  presented.  The  mechenltm  ef  helium  trepping 
appears  te  Invelve  burying  helium  otems  In  the  telld 
exygen  or  nitregen.  The  process  Is  most  efficient  at 
high  cendensatian  rates,  but  is  net  likely  to  find  oppli- 
cotion  for  the  remevol  of  helium  in  o  lorge  spoce  chom* 
ber.  Experlmentel  results  indicate  that  hydrogen  trap* 
ping  occurs  by  odterption  of  hydrogen  molecules  on  the 
surface  of  the  solid  oxygen  or  nitrogen  end  it  most  effi* 
dent  ot  low  condensation  rotes  and  low  heat  flux  to  the 
solid  surfoee.  These  conditions  indicote  that  hydrogen 
trapping  may  be  applicable  for  hydrogen  removal  in  o 
large  spoce  chamber.  Attempts  to  improve  helium  trap* 
ping  by  ionising  the  atoms  and  collecting  them  on  o 
charged  20‘K  surfoee  were  unsuccessful. 

8-200 

AEDC-TOR-62-200.  THE  CRYOSORPTION  PUMPING 
OF  HYDROGEN  AND  HELIUM  AT  Interim  Re¬ 

port,  Oct  1962,  SOp.  inci  9  refs.,  illut.,  tables.  AFSC 
Progrom  Areo  850E,  P:  7778,  T:  777801.  C:  AF  40(600)* 
944,  Linde  Co.,  Tonowonda,  N.Y.  S.  A.  Stern,  J.  T. 
Mulhoupt,  F.  S.  DiPaolo,  L.  Marasco.  In  OTS.  ASTIA: 
AO  286523,  Code  AA.  Unclassified 

The  feasibility  of  pumping  hydrogen  and  helium  gases  by 
adsorption  at  approximately  20°K  to  determine  the  oppli* 
cation  of  this  ‘cryosorption*  tecimique  te  large  space 
simulation  chambers  was  investigated.  Eight  adsorbent 
materials  were  evaluated  in  terms  of  obsorptive  capocity 
and  pumping  speed  under  equilibrium  conditions  at  tem¬ 
peratures  between  20°  and  40°K  and  at  pressures  from 
3  X  10*^  to  1  X  10*^  torr.  Cryosorption  pumping  under 
constant  hydrogen  gas  leak  was  demonstrated  for  Molecu¬ 
lar  Sieves  13X,  Pd-looded  ammonium  Y,  and  coconut 
charcoal.  The  cryosorption  of  hydrogen  gos  on  adsorb¬ 
ents  refrigerated  with  liquid  hyckogen  wos  examined. 
Measurements  of  pumping  speed  showed  that  the  ad¬ 
sorbents  pumped  at  least  99.9%  of  the  gas  admitted  to 
the  cryosorption  pumps,  but  only  the  odsorbent  surface 
directly  exposed  to  the  gas  flow  was  effective.  The 
capacity  and  efficiency  of  this  effective  surface  were 
strongly  dependent  on  its  temperature.  Cryosorption  of 
hydrogen  at  20°K  appears  to  be  possible,  but  the  cryo¬ 
sorption  pumping  of  helium  at  this  temperature  does  not 
appear  practical. 

8-202 

AEDC-TDR-62-202.  PARTICLE-SOLID  IMPACT  PHE¬ 
NOMENA.  Nav  1962,  3Sp.  incI  6  refs.,  illus.,  tables. 
AFSC  Program  Area  802A,  P:  7342,  T:  734202.  C;  AF 
40(600)- 1000,  ARO,  Inc.,  Arnold  AF  Sta,  Tenn.  C.  D. 
Liles  and  E.  H.  Goodman.  In  OTS.  ASTIA;  AD  287808, 
Code  AA.  Unclossified 

High  velocity  Impact  tests  have  been  made  with  high 
purity  aluminum  and  capper  projectiles  and  targets.  Data 
are  presented  for  impact  velocities  from -0.762  to  7.62 
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km/sec,  and  thase  are  compared  with  various  correlation 
formulas. 

1-203 

AEDC-TDR-62.203.  FORCE  TESTS  ON  FLAT,  CAM¬ 
BERED,  AND  TWISTED  DELTA  WINGS  AT  MACH  NUM¬ 
BER  8.  Nov  1962,  22p.  Inci  4  refs.,  illus.  AFSC  Pro¬ 
gram  Area  750A,  P:  1370,  T:  13474.  C:  AF  40(600)- 
1000,  ARO,  Inc,,  Arnold  AF  Sto,  Tenn.  J.  0.  Coats  and 
J.  C.  Uselton.  ASTIA:  AD  332786,  Code  AA. 

Confidential 

A  test  was  conducted  in  the  50-Inch  Mach  8  Tunnel  (B) 
of  the  von  Karmdn  (3as  Dynamics  Facility  to  determine 
the  aerodynamic  characteristics  of  a  series  of  blunt 
leading  edge,  semi-span  delta  wings  having  a  70-deg 
leading  edge  sweep  angle.  This  test,  which  was  a  con¬ 
tinuation  of  an  earlier  investigation  at  Mach  numbers  3, 
4,  and  6  >n  the  4(hlnch  Supersonic  Tunnel  (A)  of  this 
facility,  was  done  to  obtain  aerodynamic  influence  coef¬ 
ficients  which  ore  incorporated  in  a  theory  of  flutter 
analysis  for  low  aspect  ratio  wings.  The  angle-of-ottack 
range  was  from  -6  to  +10  deg,  and  the  Reynolds  number 
for  the  test  wos  3  x  10^  per  ft.  The  17  configurations 
included  in  this  investigotion  were  all  derived  from  three 
basic  wing  shapes;  a  flat  plate,  a  cambered  surfoee  and 
o  twitted  surface.  Each  wing  configuration  was  com¬ 
prised  of  triangular  forward  and  tip  wing  panels  which 
were  supported  from  the  rectangulor  main  wing  panel  by 
internal  stroin-goge  balances.  The  wings  were  mounted 
on  0  reflection  plane,  and  the  moin  wing  panel  was  sup¬ 
ported  by  an  internal  balonee  to  measure  the  aerodynamic 
chorocteristlcs  of  the  overall  wing.  The  dato  included 
in  this  report  ore  intended  only  to  illustrate  representa¬ 
tive  test  results  and  to  show  gross  variations  in  aerody- 
nomic  choracteristics  introduced  by  the  moximum  wing 
distortions  investigated. 

8-204 

AEDC-TDR-62-204.  ALTITUDE  TEST  OF  A  HERCULES 
WING  I  QUALIFICATION  XM-57  THIRD-STAGE  MINUTE- 
MAN  MOTOR  (MOTOR  SERIAL  NUMBER  B1-4-11).  Oct 
1962,  54p.  inci  12  refs.,  illus.,  tables.  AFSC  Program 
Area  133A.  C;  AF  40(600)- 1CXX),  ARO,  Inc.,  Arnold  AF 
Sto,  Tenn.  R.  C.  Nygaard  and  R.  J.  Byrd.  ASTIA:  AD 
332602,  Code  AA.  Confidential 

Hercules  Powder  Company  (HPC)  XM-S7  third-stage  Min- 
uteman  Qualification  rocket  motor  B1-4-11  was  fired  in 
Rocket  Altitude  Cell  J-2  on  July  27,  1962.  This  was  the 
fourteenth  test  of  the  HPC  third-stage  motor  at  AEDC  and 
the  sixth  firing  of  a  Wing  I  Qualification  motor  at  high 
simulated  pressure  altitude.  This  was  the  first  firing  of 
on  XM-57  motor  with  a  pyrogen-type  igniter.  Mean  igni¬ 
tion  delay  was  less  than  the  shortest  time  experienced 
in  oil  previous  altitude  firings  of  XM-57  motors.  A  rup¬ 
ture  of  the  test  cell  exhaust  diffuser  approximately  28 
sec  after  ignition  coused  reverse  flow  into  the  test  cell 
which  rendered  ballistic  calculotions  impractical;  how- 
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•v«r,  motor  porformonco  eomporod  latitfoeterily  with 
proviou*  (iringt. 


AEK-TDR-A2-20S.  THE  DRAG  OP  SPHERES  IN  RAR¬ 
EFIED  HYPERVELOCITY  FLOW.  Doe  m2,  58p.  inci 
36  roft.,  Illui.,  table.  AFSC  Program  Area  750A,  P: 
8953,  T:  895306.  C:  AF  40(600)-1000,  ARO,  Inc.,  Arnold 
AF  Sto,  Tonn.  Max  Kinilow  and  J.  L.  Pottor.  In  OTS. 
ASTIA:  Coda  XX.  Unclattifiod 

Through  use  of  tho  lowdontity,  hyporvoloeity  wind  tun¬ 
nel  of  the  von  Karmen  Gai  Dynamic*  Facility,  drag  of 
tphere*  hat  been  meatured  under  hypertonic,  cold-wall 
(T^  «  T,),  tupport-free  condition*  in  a  nonreacting  (vi¬ 
bration  frozen)  flow.  Data  were  obtained  for  a  nominol 
free-ttreom  Mach  number  of  1 1  and  for  Reynold*  number* 
from  1  to  10  bated  on  condition*  immediately  downttream 
of  the  bow  thock  and  tphere  diameter.  Thete  data  were 
tupplemented  by  meaturement*  at  a  nominal  Mach  number 
of  10  where  a  conventional  bolance  wa*  uted,  and  Rey¬ 
nold*  number*  downttream  of  the  thock  a*  high  at  104 
were  invettigated  in  the  cold-wall  condition.  The  exper¬ 
imental  retult*  hove  been  analyzed  both  from  the  point  of 
view  of  continuum  flow  with  tecond-ordor  vitcou*  effect*, 
and  from  the  ttandpoint  of  a  noncontinuum  concept,  tak¬ 
ing  account  of  firtt  collition*  between  reemitted  and 
free-ttreom  moleoule*.  In  the  former  cate,  a  drog  coef- 
ficient  repretewtaljon  of  the  form  Co  -  Co,„y|,5,,)  + 
Ki/^Rej  +  K2/Re2  it  thown  to  fit  the  doto  very  clotely 
when  K|  and  K2  ore  allowed  to  be  function*  of  free- 
ttreom  Mach  number  aid  woll-to-totai  enthalpy  ratio. 
Data  from  invettigationt  of  the  Univertity  of  California, 
Univertity  of  Toronto,  and  Jet  Propultion  Laboratory 
hove  been  uted  to  enlarge  the  pretent  ttudy  and,  in  por- 
ticulor,  to  tupport  the  evaluation  of  K2  which  repreientt 
the  influence*  of  vorticity,  curvature,  thick  boundary 
layer,  tlip,  and  temperature  jump.  In  all  cotet,  K2  wot 
found  to  be  negative  in  tign.  The  new  firtt-collition 
analytii  it  numerically  indeterminant  becaute  of  the 
lack  of  a  method  for  explicit  calculation  of  mean  free 
path  in  real,  polyatomic  gaset  with  contideration  of  in- 
termolecular  force*.  However,  the  form  of  the  derived 
equation  for  Co/Cq,,,,  appear*  to  fit  tho  ex¬ 

perimental  data  over  a  contiderable  range  of  Knudten 
number*  if  a  free  con*tant  i*  u*ed  in  the  expre**ion  for 
mean  free  path.  It  i*  con*idered  that  thi*  con*tant  i* 
influenced  by  the  type  of  intermoleculor  and  ga*-*olid 
interaction*  occurring.  Fully  accommodated,  diffu*ely 
reflected  *urface  interaction  wa*  a**umedin  the  anaiy*i*. 


AEDC-TDR-62-206.  A  CHECK  CALIBRATION  OF  THE 
AEDC-PWT  TRANSONIC  MODEL  TUNNEL.  Oct  1962, 
33p.  incI  2  ref*.,  illu*.  AFSC  Program  Area  040A.  C; 
AF  40(6(X))-1(X)0,  ARO,  Inc.,  Arnold  AF  Sta,  Tonn.  J.  H. 
Nichol*  and  F,  M.  Jack*on.  In  OTS.  ASTIA:  AD  287183, 
Code  AA,  Uncla**ified 

A  brief  inveetigation  wa*  conducted  in  the  PWT  Tran¬ 
sonic  Model  Tunnel  to  check  the  validity  of  previous 
calibration  result*  for  two  commonly  used  test  section 
configuration*.  Static  pressure  measurements  were  mode 


100 


Fourth  Quorter 


along  the  tunnel  centerline  and  along  tho  centerline  of 
the  top  woll  of  the  test  section;  timultoneout  meoture- 
mentt  of  stilling  chamber  and  plenum  chamber  pretturet 
were  obtained.  The  results  of  this  investigation  showed 
that  the  previous  calibration  results  for  a  test  toction 
having  four  porforotod  wall*  wot  still  correct,  but  previ¬ 
ous  result*  obtained  with  two  perforated  and  two  solid 
wall*  did  not  agree  with  those  obtained  in  this  investiga¬ 
tion.  This  disagreement  was  felt  to  be  caused  by  refine 
mentt  in  wall  fabrication  techniques  and  inaccuracies  in 
the  instrumentation  uted  for  the  earlier  investigation. 

8-207 

AEDC-TDR-62-207.  AN  ANALYSIS  OF  THE  ACCURACY 
OF  LIQUID-PROPELLANT  ROCKET  ENGINE  PER¬ 
FORMANCE  MEASUREMENTS  IN  THE  SATELLITE 
ROCKET  CELL  J-3.  Dec  1962,  58p.  inci  4  reft.,  illut., 
tables.  AFSC  Program  Area  107C.  C:  AF  40(600)- 1000, 
ARO,  Inc.,  Arnold  AF  Sto,  Tenn.  C.  R.  Bartlett.  ASTIA; 
Code  XX.  Unclassified 

Measurements  obtained  during  testing  at  pressure  alti¬ 
tudes  in  excess  of  100,000  ft  in  the  Satellite  Rocket 
Cell  J-3  ore  analyzed  to  determine  the  accuracy  of  meas¬ 
uring  liquid-propellant  rocket  engine  performance.  The 
equipment  and  in-place  calibration  techniques  uted  to 
obtain  high  quality  data  and  the  statistical  methods  em¬ 
ployed  ore  discussed.  The  results  demonstrote  that  the 
error,  in  terms  of  one  standard  deviotion,  in  measuring 
thrust,  chamber  pressure,  and  propellant  flow  rote  it  lets 
than  ±0.22  percent,  ±0.20  percent,  and  ±0.28  percent, 
respectively.  The  occurocy  of  calculating  three  impor¬ 
tant  performance  parameters  Cf>  C*,  and  l,p  it  ±0.35 
percent,  ±0.39  percent,  and  ±0.36  percent  (one  stondord 
deviation),  respectively. 

8-208 

AEDC-TDR-62-208.  FURTHER  EXPERIMENTS  ON 
IMPACT-PRESSURE  PROBES  IN  A  LOW-DENSITY, 
HYPERVELOCITY  FLOW.  Nov  1962,  31p.  inci  8  ref*., 
illut.,  tables.  AFSC  Program  Area  750A,  P:  8950,  T: 
895004.  C;  AF  40(600)- 1000,  ARO,  Inc.,  Arnold  AF  Sta, 
Tenn.  A.  B.  Bailey.  In  OTS.  ASTIA:  Code  XX. 

Unclassified 

An  experimental  investigation  of  the  behavior  of  flat¬ 
faced,  impact-pressure  probes  with  a  range  of  orifice-to- 
probe  diameter  ratios  was  made  in  heated  argon  under 
conditions  where  Mo,  «  4  to  14,  Tq  •  2700  to  4300° K, 
and  Re2/in.  ■■  30  to  430.  At  tho  lower  Reynolds  num¬ 
bers  the  measured  impact  pressure  was  found  to  de¬ 
crease  with  the  pressure  sensing  orifice  size.  This 
result  ogrees  with  that  found  in  heated  nitrogen.  At  the 
Reynolds  number  increased  this  orifice  effect  became 
lets  significant,  and  at  the  higher  Reynolds  numbers  no 
decrease  in  measured  impact  pressure  was  noted  for  the 
smallest  orifice  tested.  This  tends  to  confirm  the  as¬ 
sumption  made  in  Ref.  1  that  this  behavior  it  caused  by 
a  thermomolecular  flow  effect.  Because  this  effect  is  a 
function  solely  of  pressure  at  a  particular  temperature, 
the  greater  the  pressure  the  smaller  the  effect.  When 
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Rtj'Jpj/poo  ■■  I***  800  in  orgon  tha  maoturad  im* 

poet  praitura  wot  laii  than  tha  '(r>J9  impact  praitura  and 
dacroasod  to  a  minimum  valua,  opproximataly  93  parcant 
of  tha  trua  valua.  At  tha  Raynoldt  numbar  dacraaiad 
still  furthar,  tha  vitcout  affactt  bacoma  dominant,  and 
thara  wai  a  thorp  incraota  in  tha  maoturad  impact 
prattura. 

8-309 

AEDC-TDR-62-309.  SPACE  ENVIRONMENTS  AND  SIM¬ 
ULATION  REQUIREMENTS.  Nov  1962,  59p.  inci  18 
raft.,  illut.,  tablat.  Donald  D.  Corlton,  Lt  Col,  USAF. 
ASTIA:  Coda  XX.  Unclattifiad 

Tha  purpota  of  this  raport  it  to  pratant  tome  of  tha 
space  simulation  poromatart  that  mutt  be  onalyted  to 
tuceattfully  and  economically  accomplish  the  task  of 
space  exploration.  Tha  first  portion  includes  typicol 
space  mittiont  that  ora  considered  feasible,  a  discus¬ 
sion  of  the  tpoce  and  earth  environments,  and  the  simu¬ 
lation  raquiramants.  This  is  follovred  by  on  evaluation 
of  axparimanlal  tests  to  be  conducted  in  aerospace  en¬ 
vironmental  chambers. 

8-210 

AEDC-TDR-62-210.  SIMULATED  HIGH  ALTITUDE 
EVALUATION  OF  THE  TE-375  SOLID-PROPELLANT 
ROCKET  MOTORS  FOR  THE  PROJECT  SYNCOM  MARK 
I  SPACECRAFT  (Phase  II  -  Flightwalght  Natsla  Evalu¬ 
ation).  Nov  1962,  SOp.  incI  5  refs.,  illus.,  tables.  AFSC 
Program  Araa  921E.  C:  AF  40(600)- 1000,  ARO,  Inc., 
Arnold  AF  Sta,  Tenn.  A.  F.  Domal.  ASTIA:  Code  XX. 

Confidential 

The  TE-37S  spherical,  solid-propallant  rocket  motor  was 
designed  for  use  on  tha  Project  Syncom  Mark  I  space¬ 
craft.  One  motor  will  be  used  to  odd  an  incremental 
velocity  to  tha  spacecraft  at  tha  opogea  of  tha  transfer 
ellipse  and  thereby  achieve  a  circular  synchronous  orbit. 
Four  TE-37S  solid-propallant  rocket  motors  were  tested 
in  Rocket  Altitude  Call  T-3  at  simulated  altitudes  rang¬ 
ing  from  126,800  to  134,6(X)  ft.  The  purposes  of  testing 
tha  flightwalght  motors  wore  to  datarmina  tha  vacuum 
total  impulse  and  to  verify  motor  structural  integrity  dur¬ 
ing  operation  at  naar-vocuum  conditions.  The  motors  ra- 
mainod  structurally  intoct  throughout  each  firing,  and 
tha  nozzle  materials  exhibited  excellent  durability. 

8-211 

AEDC-TDR-62-211.  FLUTTER  TESTS  OF  SEMI-RIGID 
WING  MODELS  AT  MACH  NUMBERS  5  TO  10.  Nov 
1962,  27p.  inci  1  ref.,  illus.,  tables.  AFSC  Program 
Area  750A,  P;  1370,  T:  13470.  C:  AF  40(600)- 1000, 
ARO,  Inc.,  Arnold  AF  Sta,  Tenn.  Ronald  H.  Urban. 
ASTIA:  Cods  XX.  Confidential 

Flutter  tasts  ware  conducted  at  Mach  numbers  5  to  10 
in  tha  12-In.  Hyparsonic  Tunnel  (E-2)  and  tha  50-In. 
Mach  10  Tunnel  (C)  af  the  van  Kormdn  Gas  Dynamics 
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Facility  on  sami-rigid,  rectangular  wing  models.  Three 
of  the  four  models  tasted  showed  decreasing  value  of 
the  flutter  parameter  with  an  increasing  value  of  the 
model  roll-pitch  frequency  ratio.  Representative  data 
are  reported. 

8-213 

AEDC-TDR.62-213.  MICROWAVE  MEASUREMENT  OF 
PROJECTILE  KINEMATICS  WITHIN  LAUNCHER  BAR¬ 
RELS.  Nov  1962,  37p.  inci  6  refs.,  illus.  AFSC  Pro¬ 
gram  Area  750A,  P:  8950,  T:  895002.  C:  AF  40(600)- 
1000,  ARO,  Inc.,  Arnold  AF  Sta,  Tenn.  R.  E.  Hendrix. 
In  OTS.  ASTIA:  AD  288923,  Coda  AA.  Unclassified 

Microwave  raflectometry  has  been  applied  successfully 
to  the  study  of  the  kinematic  behavior  of  projectiles 
within  lounchar  barrels  and  pistons  within  compression 
(pump)  tubas  in  the  Hypervelocity  Pilot  Range  of  the 
von  Kormon  Gas  Dynamics  Focility.  Well-defined  math¬ 
ematical  treatment  enables  the  calculation  of  an  accu¬ 
rate  time  history  of  projectile  position  inside  its  launcher 
barrel.  Microwave  excitation  in  extraneous  modes  has 
been  attenuated,  resulting  in  an  increase  in  the  accuracy 
of  the  reflectometer  system. 

8-216 

AEDC-TDR-62-216.  SIMULATED  ALTITUDE  TESTING 
OP  AN  X-258  B-1  SOLID-PROPELLANT  ROCKET 
MOTOR.  Nov  1962,  20p.  inci  illus.  AFSC  Program  Area 
92 IE.  C:  AF  40(600)- 1000,  ARO,  Inc.,  Arnold  AF  Sta, 
Tenn.  M.  A.  Nelius  and  H.  G.  Dovis.  ASTIA:  Code  XX. 

Confidential 

A  Hercules  Powder  Company,  Allegany  Ballistics  Labo¬ 
ratory  (HPC-ABL)  X-258  B-1  solid-propellont  rocket  mo¬ 
tor  was  fired  at  a  simulated  altitude  of  100,000  ft  to  eval¬ 
uate  ballistic  performance.  Motor  operation  terminated 
approximately  0.5  sec  after  ignition  becouse  of  a  failure 
of  the  motor  forward  dome. 

8-218 

AEDC-TDR-62-218.  MEASUREMENTS  OF  PRESSURE 
AND  SPEED  OF  FLOW  IN  A  SPARK-HEATED  HYPER¬ 
SONIC  WIND  TUNNEL.  Nov  1962,  58p.  inci  IS  refs., 
illus.  AFSC  Program  Area  750A,  P:  8952,  T:  895210. 
C:  AF  40(6(X))-930,  Stanford  University,  Stanford,  Calif. 
Krishnamurty  Karamcheti,  Walter  Vali,  Jamas  B.  Kyser, 
Maurice  L.  Rasmussen.  In  OTS.  ASTIA;  AD  288668, 
Code  AA.  Unclassified 

An  account  is  given  of  several  aspects  of  tha  experi¬ 
mental  investigation  directed  at  determining  the  nature 
of  the  flow  and  state  of  the  gas  in  the  nozzle  and  test 
section  of  tha  Stanford  spark-heated  hyparsonic  wind 
tunnel.  Attention  is  given  only  to  the  pressure  and 
spaed-of-flow  measurements.  Results  are  presented  for 
pitot  pressures  and  wall  static  pressures.  The  spaed  of 
flow  in  the  test  section  is  derived  from  measurements 
mode  by  spork-schlieren  photographs  of  a  disturbance 
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crootod  in  tho  flow  by  mooni  of  o  (pork  ditchorgo.  On 
tho  botia  of  thoao  mooaurofflontt,  it  it  coneludod  thot  tho 
octuol  stagnation  enthalpy  of  tho  itroom  it  likoly  to  bo 
different  from  tho  enthalpy  eoleulotod  according  to  cur¬ 
rent  practice.  As  o  consequence,  it  it  shown  that  seri¬ 
ous  errors  may  occur  in  the  colculoted  values  for  the 
state  of  the  flow,  and  in  theoretical  estimatet  of  quan¬ 
tities  such  os  stagnation-point  heat-transfer  rates. 


8-219 

AEDC-TDR-82-219.  PRESSURE  DISTRIBUTION  TEST 
OF  A  THIRD-STAGE  NIKE-ZEUS  CONFIGURATION  AT 
MACH  NUMBERS  6  AND  8.  Nov  1962,  28p.  inci  illut., 
tables.  AFSC  Program  Area  921C,  P:  9010.  C:  AF  40 
(600)-1000,  ARO,  Inc,  Arnold  AF  Sta,  Tenn.  F.  K. 
Hube,  A.  D.  Ray,  and  R.  L.  Palko.  ASTIA:  Code  XX. 

Unclassified 

Selected  results  are  presented  of  a  pressure  distribution 
test  on  a  0.20-scale  model  of  the  Army-Douglot  Nike- 
Zeus  anti-missile  missile.  The  magnitude  and  variation 
of  the  maximum  pressure  coefficients  in  the  vicinity  of 
the  windward  canard  control  were  investigated.  Various 
canard  deflections  and  model  attitudes  were  tested  at 
Mach  numbers  of  6  and  8  and  free-stream  unit  Reynolds 
numbers  of  0.25  x  10*  and  3.35  x  10*  per  foot.  The 
ongle-of-ottack  range  was  from  -15  to  +15  deg  at  roll 
angles  from  -90  to  +180  deg. 

8-223 

AEDC-TDR-62-223.  NOSE  BLUNTNESS  INFLUENCE 
ON  9-OEG  CONE  SURFACE  PRESSURES  AT  M  >  20. 

Nov  1962,  12p.  incI  illus.,  table.  AFSC  Program  Area 
107C.  C:  AF  40(600)- 1000,  ARO,  Inc,  Arnold  AF  Sto, 
Tenn.  W.  Wolny  and  J.  F.  Roberts.  ASTIA:  Code  XX. 

Confidential 

Pressure  measurements  were  made  on  the  Generol  Elec¬ 
tric  Advanced  Mark  6  9-deg  cone  lor  three  values  of  nose 
bluntness  at  o  Mach  number  of  about  20  ond  Reynolds 
numbers  from  0.054  x  10*  to  0.064  x  10*  bated  on  model 
base  diameter.  Selected  data  obtained  during  this  in¬ 
vestigation  ore  presented. 


8-226 

AEDC-TDR-62-226.  PRESSURE  TESTS  OF  THE  NIKE- 
ZEUS  NOSE  PROBE  AT  SUPERSONIC  MACH  NUMBERS. 

Nov  1962,  13p.  inci  1  ref.,  illus.,  table.  AFSC  Program 
Area  921C,  P:  9010.  C;  AF  40(600)- 1000,  ARO,  Inc., 
Arnald  AF  Sto,  Tenn.  L.  L.  Trimmer,  A.  D.  Roy,  and 
R.  L.  Palko,  ASTIA;  Code  XX.  Unclassified 


Selected  results  ore  presented  from  pressure  tests  of  a 
300-percent-tcale  Nike-Zous  nose  probe  configuration  at 
supersonic  Mach  numbers.  The  effects  of  Mach  number, 
Reynolds  number,  and  model  attitude  on  the  free-stream 
pressure  measuring  capabilities  of  the  probe  were  inves¬ 
tigated.  The  configuration  was  tested  at  Mach  numbers 
3.5,  4.0,  4.5,  and  5.0  at  unit  Reynolds  numbers  from 
0.14  to  0.53  X  10*  per  inch  through  an  ongle-of-ottack 
ronge  from  0  to  19.5  deg. 


8-227 

AEDC-TDR-62-227.  DEVELOPMENT  TRENDS  IN 
ROCKET  PROPULSION  SYSTEMS.  Dec  1962,  83p.  inci 
27  reft.,  illus.  C;  AF  40(600)-1000,  ARO,  Inc.,  Arnold 
AF  Sta,  Tenn.  Goethert,  B.  H.  and  Lennert,  A.  E. 
ASTIA:  Code  XX.  Confidential 

A  brief  historical  review  of  chemical  propulsion  systems, 
of  both  the  liquid  and  solid  propellont  type,  is  presented. 
Some  of  the  significant  design  parameters,  such  as  pro¬ 
pellant  combinations  ond  additives,  mechanical  design 
feotures,  tingle  ond  multi-nozzle  arrangements,  ore  dis¬ 
cussed  with  specific  examples,  and  their  influence  on 
performance  improvements  and  performance  limitations 
ore  indicated.  The  influence  of  high-oltitude  and  space 
environment  on  the  operation  of  rocket  systems  it  sur¬ 
veyed,  and  test  results  for  some  high-oltitude  effects 
ore  presented.  In  the  field  of  electric  propulsion,  elec¬ 
trothermal,  electrostatic,  and  electromagnetic  systems 
ore  reviewed,  and  the  construction  ond  operational  dif¬ 
ficulties  of  each  it  presented.  A  suitable  lightweight 
power  source  is  required  for  the  successful  develop¬ 
ment  of  such  systems.  Possible  advances  in  electric 
propulsion  systems  beyond  the  first  generation  engines 
under  development  ore  indicated,  and  a  brief  analysis 
of  the  fields  of  opplicotions  of  electric  propulsion  sys¬ 
tems  it  given. 
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9-26 

BSD.TDR.42-26.  OOWNRANGE  DATA  REPORT  - 
AFMTC  TEST  NO.  3803,  ATLAS  MISSILE  9E.  Mar 

1962,  31p.  inel  lllui.,  3  raft.  C:  AF  04(694)-33,  Avco- 
Evoratt  Raioarch  Lob.,  E varan,  Mata.  J.  Brannon  and 
J.  Gaanakot.  SRN;  287.  ASTIA;  AO  329126,  Coda  AA. 

Sacrat 

9-58 

BSO-TDR-62-58.  MINUTEMAN-IHFLUENCE  OF  TRA¬ 
JECTORY  UPON  STRUCTUAL  TEMPERATURES.  Mar 

1962,  32p.  Inel  illut.,  roblat,  19  ra(t.  C:  AF  04(694)-1, 
Spaca  Tachnology  Lab.,  Inc.,  Radondo  Baach,  Calif. 
R.  Batt.  SRN:  6120-7623-NC-000.  ASTIA:  Coda  XX. 

Confidantiol 

9-83 

BSD-TDR-62-83.  MARK  4  RE-ENTRY  VEHICLE  THER¬ 
MAL  PROTECTION  SYSTEM  DESIGN  AND  ANALYSIS. 

18  Apr  1962,  348p.  inel  illut.  C:  AF  04(647)-305,  Avco 
Corp.,  Ratoareh  &  Advaneod  Davalopmont  Div.,  Wilming¬ 
ton,  Matt.  H.  Hurwicz,  E.  Rollo,  J.  Brown.  SRN: 
RAD-TR-62-6.  ASTIA;  Code  NC.  Sacrat-Rattrietad  Onto 

9-86 

8SD-TDR-62-86.  IONIZATION  STUDIES.  Fifth  Quarterly 
Rpt.,  Jon  1,  1962  -Mar  31,  1962,  12p.  inel  illut.  C;  AF 
04(647)-745,  University  of  Utah,  Salt  Lake  City,  Utah. 
R.  Grow.  ASTIA;  AD  330161,  Code  AA.  Confidantiol 


inel  illut.,  tablet,  14  reft.  C;  AF  04(647)-269  and  AF 
04(694)- 18,  General  Electric,  Mittile  and  Space  Vehicle 
Dept.,  Philadelphia,  Pa.  B.  Rotenbaum,  L.  Sullivan  and 
P.  Friel.  SRN;  62SD538.  ASTIA:  Code  XX.  Secret 

9-122 

BSO-TDR-62-122.  RE-ENTRY  RADIATION  MEASURE¬ 
MENTS:  AMR  TEST  5462.  Supplemental  Rpt.,  31  May 
1962,  12p.  inel  illut.,  3  reft.  C;  AF  04(694)-13,  Gen¬ 
eral  Electric  Co.,  Mittile  &  Space  Vehicle  Dept.,  Space 
Sciencet  Lab.,  Philadelphia,  Pa.  E.  Branyan.  SRN: 
TRAP-16S.  ASTIA;  Code  XX.  Secret 

9- 123a 

BSD-TDR-62-123.  LOW  DENSITY  HYPERSONIC  SIMI¬ 
LARITY  OF  CONES  AND  SLIGHTLY  BLUNTED  SPHERE 
CONES.  15  May  1962,  34p.  inel  illut.,  tablet,  51  refs. 
C:  AF  04(647)-617  and  AF  04(694)-18,  General  Electric, 
Mittile  and  Space  Vehicle  Dept.,  Philadelphia,  Pa.  W. 
McCauley.  SRN:  62SD540.  ASTIA:  Code  XX. 

Confidential 

9-126 

BSD-TDR.62-126.  GROUNDBURST  RADAR  FUZING 
FOR  HIGH-PERFORMANCE  RE-ENTRY  VEHICLES. 

Technical  Rpt.,  21  Jun  1962,  222p.  inel  tables,  illus., 
86  refs.  C;  AF  04(694)- 158,  Avco  Corp.,  Research  and 
Advap;:ed  Development  Div.,  Wilmington,  Mass.  N. 
Albrecht,  C.  Boker  and  L.  Ehrmon.  SRN:  RAD-TR-62-22. 
ASTIA;  Code  XX.  Secret 


9-96 

BSD-TDR-62-96.  PRELIMINARY  AERODYNAMIC  CHAR¬ 
ACTERISTICS  OF  THE  LOW  RADAR  CROSS  SECTION 
TEST  VEHICLE.  Technical  Note,  Moy  1962,  52p.  inel 
illus.,  25  reft.  C;  AF  04(694)-35, Chrysler  Corp.,  Mittile 
Div.,  Detroit  31,  Mich.  V.  Kulwicki  ond  P.  Kuly.  SRN: 
SAE-TN- 14-62.  ASTIA;  Code  XX.  Secret 

9-108 

BSD-TDR-62-108.  DATA  SUMMARY  AND  TRAJECTORY 
REPORT,  AFMTC  TEST  NO.  813,  MINUTEMAN  MIS¬ 
SILE  NO.  414  (May  19,  1962).  Jun  1962,  14p.  inel  illut. 
C:  AF  04(694)-33,  Avco-Everett  Research  Lab.,  Everett, 
Mast.  R.  Antill,  J.  Brennan  and  C.  Petty.  SRN:  AERL 
62-463.  ASTIA:  AD  331254,  Code  AA.  Secret 

9-112 

BSD-TDR-62-112.  EFFECT  OF  RE-ENTRY  INDUCED 
PLASMA  ON  SIGNAL  TRANSMISSION.  15  May -1962, 28p. 


9-127 

BSD-TDR-62-127.  IMPROVED  STRUCTURAL  COM¬ 
POSITES.  13  April  1962,  38p.  inel  illus.,  tables,  6  refs. 
C:  AF  04(647)-617,  General  Electric,  Missile  and  Space 
Vehicle  Dept.,  Philadelphia,  Pa.  B.  Rosen  and  A.  Ketler. 
SRN;  62SD474.  ASTIA;  Code  XX.  Confidential 

9-128 

BSD-TDR-62-128.  REINFORCED  PLASTICS.  30  Mar 
1962,  19p.  inel.  illut.,  tablet,  10  reft.  C:  AF  04(647)- 
617,  General  Electric,  Mittile  and  Space  Vehicle  Dept., 
Philadelphia,  Pa,  P.  Juneau  and  D.  Flom.  SRN:  62SD- 
475.  ASTIA;  Code  XX.  Confidential 

9-131 

BSD-TDR-62-131.  INVESTIGATION  OF  AN  AERO¬ 
DYNAMIC  SPIKE  IN  HYPERSONIC  FLOW.  Final  rpt., 
Jun  1962,  283p.  inel  illut.,  tables.  C:  AF  04(694)-29, 
Airborne  Instruments  Lab.,  Div.  of  Cutler-Hammer,  Inc., 


103 


9-BALLISTIC  SYSTEMS  DIVISION 


Fourth  Quortor 


Door  Pork,  Long  Island,  N.Y.,  and  Mithras,  Inc.,  Cam* 
bridga.  Mass.  SRN:  1198-1.  ASTIA:  Coda  XX.  Socrst 

9-134 

BSD-TDR.62-134.  TARGET  IDENTIFICATION  STUDY. 

2  Mor  1962,  27p.  inci  illus.,  6  rafs.  C;  AF  04(647H17, 
Ganoral  Eloctric  Co.,  Light  Military  Eloetronics  Dopt., 
Advoncod  Eloetronic  Cantor.  SRN:  62SD45S.  ASTIA: 
Cod#  XX.  Socrot 

9-135 

BSD-TDR-62-135.  SHOCK  IONIZATION  STUDIES  IN 
THE  NOBLE  GASES.  25  May  1962,  29p.  incI  illus.,  21 
rofs.  C:  AF  04(647)-617,  Ganoral  Eloctric  Rosoorch 
Lab.,  Schonoctody,  N.Y.  D.  Whito  and  R.  Alphor.  SRN: 
62S0586.  ASTIA:  Codo  XX.  Confidontial 


9-134 

BSD-TDR-42-134.  LEADING  EDGE  BLUNTNESS  AND 
SLIP  FLOW  EFFECTS  IN  HIGH  TEMPERATURE  HY¬ 
PERVELOCITY  FLOW  OVER  A  FLAT  PLATE.  29  May 

1962,  31p.  Inci  illus.,  43  rofs.  C:  AF  04(647)-617,  Gon- 
oral  Eloctric  Rosoorch  Lab.,  Schonoctady,  N.Y.  H. 
Nagofflotsu,  SRN:  62SDS93.  ASTIA:  Codo  XX. 

Confidontial 


9-137 

BSD-TDR.62-137.  THEORETICAL  STUDIES  OF  HIGHLY 
STRESSED  GASES.  25  May  1962,  34p.  inci  illus.,  15 
rofs.  C:  AF  04(647)-617,  Gonoral  Eloctric  Rosoorch 
Lab.  C.  Muckonfuss,  SRN:  62S0581.  ASTIA:  Codo  XX. 

Confidontial 
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10>12 

eSO.TDR-«2-12.  PINAL  SUMMARY  RIPORT  •  TASK  II. 
28  F»b  62.  C:  AF19-(604)5881,  GMiml  EUetrle  Co., 
Santo  Borboro,  Calif.  ASTIA;  AO  328583,  Coda  AA. 

Socrot 

Problamt  in  ttrotoeic  control  and  itt  lupporting  oroot 
oro  dofinod  and  luggottod  rotoarch  program*  (or  tho  noor 
term  and  long  term  or*  dolinootod.  Thi*  rotoarch  it  r*> 
ported  in  detail  in  tho  TEAS  Totk  II,  Final  Report  ESO- 
TDR  62-11. 

10-26 

ESD.TDR-62-26.  ACTIVITY  REPORT  -  DET*4,  NAFEC. 
Aug  62,  28p.  NAFEC,  Atlantic  City,  N.J.  ASTIA:  AD 
285276,  Cod*  AA.  Unclottifitd 

Thit  roport  britfly  dotcribot  torn*  of  tho  totkt  and 
ttudiot  conduettd  at  Notional  Aviation  Facilitiot  Ex- 
porimontal  Cantor,  which  may  bo  of  intorott  to  tho  Air 
Fore*. 

10-27 

ESD.TDR.62-27.  ACTIVITY  REPORT- DET  #4,  NAFEC. 

Sop  62,  30p.,  inel  4-  figt.  NAFEC,  Atlantic  City,  N.J. 
ASTIA:  AD  287658,  Cod*  AA.  Unelattifiod 

Thit  roport  briefly  dotcribot  tom*  of  th*  totkt  and  itud- 
iot  conductod  at  Notional  Aviotion  Facilitiot  Expori-' 
montal  Cantor,  which  may  b*  of  intorott  to  th*  Air  Fore*. 

10-33 

ESO-TDR-62-33.  SAGE/BIRDIE  AN/CSC-6  INTEGRA- 
TION  REPORT.  15  Apr  62,  61p.,  34  fig*.,  2  Port*.  C: 
AF  19(600)39852,  MITRE  Corp.,  Bodford,  Mott.  ASTIA: 
AD  33200 1L,  Cod*  MD.  Secret 

Thit  report  contain*  th*  retuitt  of  th*  SAGE/AN/GSG-6 
integration  tott  in  the  NOADS  toctor  with  the  Turner 
Anti-AirCraft  Defent*.  Th*  primary  objoctiv*  wo*  to 
verify  th*  compatibility  of  equipment  and  oporotor  pro- 
codurot  in  th*  SAGE/AN/GSG-6  tyttom. 

10-34 

ESD.TDR-62-34.  SAGE/BI RDIE.AN/GSG-5  INTEGRA¬ 
TION  REPORT.  30  Aug  1962,  lOlp.,  30  figt.,  2  Port*. 
C;  AF19-(600)39852,  MITRE  Corp.,  Bodford,  Mott. 
ASTIA:  AD  332002L,  Cod*  MO.  Secret 

Thit  report  contain*  th*  roeultt  of  th*  SAGE/AN-GSG-5 
integration  tott  in  ESS  with  the  Hartford/Bridgeport  Air 
Dofent*  Arod.  Th*  primary  objective  wot  to  verify  th* 


compatibility  of  equipment  and  oporotor  procedure*  in 
th*  SAGE/AN/GSG-5/NIKE  tyttem. 

10-37 

ES(>-TDR.6^37.  ABSOLUTE  JUDGMENTS  OF  VELOC¬ 
ITY.  May  1962,  13p.  G.  P.  Gonem,  ASTIA:  AD  278397, 
Cod*  AA.  Unclottified 

Th*  protent  ttudy  wot  conducted  to  determine  th*  max¬ 
imum  amount  of  information  trantmitted  by  obiervert  in 
th*  obtolut*  judgment  of  velocity.  Th*  ttudy  wot  tub- 
divided  into  o  tori**  of  five  experiment*,  in  which  2,  4, 
7,  10  or  19  twoop  volocitiet  of  o  4)^  inch  cathode  ray 
tube-ranging  from  .70  inchet  per  tecond  to  300  inchet 
p,er  second  (3.90°  per  tecond  to  1688.70°  per  tecond  of 
visual  angl*)-w*r*  presented  to  four  tubjeett  who  were 
required  to  identify  the  stimuli  with  numbers  ranging 
from  1  to  19. 

An  information  analysis  indicated  that  at  the  amount 
of  stimulus  information  was  increased  th*  amount  of 
trantmitted  information  also  increased,  but  at  a  decreas¬ 
ing  rote,  until  a  maximum  of  2.23  bits  of  information  was 
transmitted. 

Although  anchoring  effects  occurred  at  both  ends  of 
th*  stimulus  continuum,  th*  low  velocities  were  more 
accurately  identified  than  were  th*  high  velocities. 

10-39 

ESD-TDR-62-39.  THE  LINEAR  ERROR  ANALYSIS  OF 
A  DIFFERENTIAL  CORRECTION  PROCEDURE.  Nov 

1961,  36p.  inci  3  Appendices.  C:  AF- 19(604)8041,  RCA. 
Milton  Grottberg.  ASTIA:  AD  278266,  Cod*  AA. 

Unclassified 

Th*  differential  correction  procedure  used  for  astrody- 
nomical  data  reduction  is  shown  to  be  a  method  of  solu¬ 
tion  of  the  unweighted  least  squares  problem.  A  formula 
for  th*  covoriance  matrix  of  th*  parameters  estimated  by 
this  procedure  is  then  found,  by  considering  the  gener¬ 
alized  least  squares  problem.  It  is  shown  that  this 
matrix  hot  a  larger  determinant  than  does  th*  matrix  ob¬ 
tained  by  solving  th*  rigorous  least  squares  problem. 

10-40 

ESD-TDR-62-40.  A  TIME  SERIES  ANALYSIS  OF  RADAR 
OBSERVATIONS  OF  UTELLITES.  Mar  1962,  26p.  incI 
11  graphs.  C;  AF- 19(604)8079,  RCA,  Burlington,  Matt. 
A.  Areet*.  ASTIA;  AD  277941,  Cod*  AA.  Unclassified 

A  time  series  analysis  was  performed  on  observations 
from  satellite  59,  Epsilon  I,  pots  3319.  They  were  fitted 
by  a  trend  and  autoregressive  scheme  and  th*  covariance 
matrix  of  th*  residuals  were  obtained.  Fitting  th*  ob- 
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torvotieno  in  timo  by  o  trend  and  outoragrotsien  lehaffla 
batter  dateribad  the  preeoit  than  trend  fitting  alone. 
This  gave  rite  to  indopondence  between  the  obterv^ 
tiont.  It  con  be  shown  that  best  estlmoters  for  predict¬ 
ing  orbital  elements  con  be  obtained  with  independent 
estimators  of  the  observations  that  describe  the  process. 

1041 

ES0-TDR-tf241.  SCOPETRACE.  May  1962,  6p.,  tobies. 
AFSC  P:  <806,  T;  280607.  J.  R.  Hayes.  ASTIA:  AD 
283383,  Code  AA.  Unclossified 

A  computer  program  for  the  Digital  Equipment  Corporo- 
tion  PDP-1  computer,  but  oppii.cebio  in  principle  to  other 
computers,  is  described.  The  program  is  designed  to 
facilitate  the  debugging  of  object  programs  by  providing 
o  geometrieoi  representation  of  the  operation  of  the  ob¬ 
ject  program. 

10-44 

ES0-TDR42-44.  LONG-RANGE  ORBITAL  ELEMENT 
SYSTEM  AND  ITS  APPLICATION  TO  RECOVERY  OF 
UTELLITE  1960  IOTA  4.  22p.,  inci  3  figs.,  20  Nov 
1961.  C:  AF  19(604)8427,  North  American  Aviation,  Inc. 
ASTiA;  Code  XX,  LMelossifiod 

In  this  report  factors  considsred  in  the  development  of  o 
long-range  orbital  element  scheme  ore  discussed.  A  new 
perometer-Nodol  Revolutions  of  the  Moon  Setellite-is 
proposed  os  o  solution  to  this  probiem. 

10-48 

ESD-TDR42-48.  HUMAN  DATA  PROCESSING  LIMITS 
IN  DECISION  MAKING.  July  1962.  SOp.,  incI  figs., 
tobies,  8  refs.  AFSC  P;  2806,  T;  280603.  J.  R.  Hayes. 
ASTIA:  AO  283384,  Code  AA.  Unclassified 

Four  experiments  ore  described  in  which  subjects  v.ero 
required  to  choose  among  oiternatives  on  the  basis  of 
tvm,  four,  six,  or  eight  relevant  facts.  Both  decision 
quality  and  decision  time  were  measured.  Presenting 
more  than  four  facts  caused  o  decreose  in  decision  mak¬ 
ing  efficiency. 

10-55 

ESD-TDR41-55.  A  QUASI-RANDOM  SEQUENCE  FOR 
MEMORY  EXPERIMENTS.  Nov  1961,  9p.  AFSC  P; 
9674,  T:  967406.  R.  S.  Nickerson  and  C.  R.  Brown. 
ASTIA:  AD  284784,  Code  AA.  Unclassified 

A  method  is  presented  for  constructing  sequences  with 
properties  which  make  them  useful  in  ordering  stimuli 
for  recognition  memory  experiments.  A  main  feature  of 
the  method  is  the  facility  for  controlling  and  efficiently 
manipulating  the  number  of  items  occurring  between  the 
initial  end  subsequent  occurrences  of  given  items. 


10-114 

ESO-TDR-62-114.  RADAR  TECHNIQUES  STUDY  AND 
SIGNAL  PROCES^NG  FOR  TARGET  DISCRIMINATION. 
30  June  1962,  63p.  C:  AF  19(604)7400,  Lincoln  Leb, 
Lexington,  Moss.  ASTIA:  AD  301241,  Cede  AA.  Secret 

This  report  covers  phases  of  various  fields  such  os: 
Rader,  Varactor  Studies,  Rediometry,  Target  Oiscrimino- 
tion  end  AMRAD  Development,  also  experiments  at  Wal¬ 
lops  Island. 

10-116 

ESD-TDR42-116.  RADIO  PHYSICS  -  QPR.  15  July 
1962,  9p.,  plus  introduction.  C:  AF19(628)S00,  Lincoln 
Lob,  Lexington,  Mess.  ASTIA:  AD  283035,  Code  AA. 

Unclassified 

A  Quarterly  Progress  Report  on  Solar  Radar  Studies, 
Launch  Phase  Studies,  Rader  Astronomy,  Lunar  Radar 
Studies,  Elf  Noise  Observations  Comm  and  Detection 
Theory,  end  Antennas. 

10-117 

ESD-TDR42-117.  OPTICAL  OBSERVATIONS  OF  LIN¬ 
COLN  LAB.  HYPERSONIC  RE-ENTRY  VEHICLES 
TRAILBLAZERS  1c  A  Id.  16  May  1962,  19p.,  ref.,  12 
figs.  C:  AF  19(604)7400,  Lincoln  Lob.,  Lexington,  Mass. 
Sec  Rpt  312G-7.  F.  A.  Wilson,  J,  B.  Bouer.  ASTIA:  AD 
283416,  Code  AA.  Unclassified 

Two  Troilblozers  I  vehicles  were  fired  from  Wallops 
Island,  Va.  within  a  3  hour  period.  The  first  vehicle, 
Trailbloze  Ic,  photographed  between  the  heights  of  152 
KFT  A  119  KFT.  The  reentry  velocity  computed  from  o 
Super  Schmidt  photograph,  was  about  19  KFT/Sec.  No 
rodor  dota  were  obtained  for  the  re-entries  of  Ic  and  Id. 

10-118 

ESD-TDR-62-118.  RE-ENTRY  PHYSICS  A  PROJECT 
PRESS  PROGRAMS.  30  June  1962.  4  Parts.  C:  AF- 
19(604)7400,  Lincoln  Lab.,  Lexington,  Moss.  ASTIA: 
AD  283478,  Code  AA.  Unclassified 

This  report  is  divided  into  4  parts.  Port  I:  Introduction 
and  Summary.  Port  II:  Hypervelocity  Ballistic  Range, 
Experiments  and  Wake  Plasmas.  Part  III:  Experimental 
Program  at  Wallops  Island.  Port  IV:  The  PRESS  Program. 

10-119 

ESD-TDR-62-119.  SOURCES  OF  ERROR  IN  MICRO- 
WAVE  TRANSMISSION  MEASUREMENT  OONIZED 
TRAILS.  3  July  1962,  75p.,  plus  19  figs.  C:  AF19(628)- 
500,  MIT,  Lincoln  Lab.,  Lexington,  Moss.  C.  Bressel, 
G.  H.  Price.  312G-10.  ASTIA:  AD  283563,  Code  AA. 

Unclassified 

This  report  summarizes  investigations  performed  in  the 
period  June  through  August,  1961  to  determine  the  error 
present  in  the  determination  of  electron  distribution  in 
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lh«  troi'  of  a  p«ll«t  by  m«an«  of  microwov*  trontmiisien 
ond  rafitelion  mMturwiMnti. 

10-120 

eSI>-TDR.62-120.  QUARTERLY  PROGRESS  REPORT  - 
SYSTEMS,  15  Aug  1962,  8g.  C;  AF19(628)S00,  MIT, 
Lincoln  Lob.,  Loxington,  ASTIA:  AD  283494, 

Coda  AA.  Unclaiiiliad 

Tbit  report  roviawi  progrox  during  iho  period  1  May 
1962  through  31  July  1962  for  the  Commond  Control  In¬ 
formation  Syitem  (CCiS)  Program  and  it  olio  the  final 
progroti  report  on  the  CCIS. 

10-121 

ESD-TDR.62.121.  A  NOTE  ON  THE  MULTIPLE  ZEROS 
OF  RANDOM  POLYNOMIALS.  3  Aug  1962,  Sp.  Ct  AF- 
19(628)500,  Lincoln  Lob.,  Lexington,  Mott.  J.  Fogarty. 
ASTIA;  AD  283777,  Coda  AA.  Uncloiiifiad 

The  behavior  of  many  phyticol  tyttamt  it  govomtd  by 
iinaor  differential  or  difference  aquotiont  with  conitant 
coefficient!.  The  tolution  of  thota  aquotiont  generally 
raquirei  two  itept,  the  firtt  ttep  dealt  with  algebraic 
aquotiont  and  the  tecond  one  with  differontiol  aquotiont. 

10-125 

ESO-TDR-62-12S.  CENOARE  (A  GENERALIZED  DATA 
REDUCTION  SYSTEM).  22  Jon  1962,  133p.,  inci  5 
choptert.  C:  AF19(604)74(X),  Lincoln  Lob.,  Lexington, 
Mott.  J.  B.  Williomt,  M.  M.  Morill.  Sec  Rpt  TR-241. 
ASTIA;  AO  284041,  Code  AA.  Unclottifiad 

Thit  report  contain!  detign  tpecificotiont  for  the  GEN- 
DARE  SYSTEM,  0  computer  progromming  tyttom  that 
providei  data  reduction  tervicot  ootily  and  cheaply 
when  largo  volumet  of  terial-accott  data  ore  to  be 
procot  ted. 

10-126 

ESO-TDR-62-126.  TIME  OPTIMAL  VELOCITY  CON¬ 
TROL  OF  A  SPINNING  SPACE  BODY.  6  Sept  1962, 
36p.,  inci  illut.  C;  AF19(628)S00,  Lincoln  Lab.,  Lex¬ 
ington,  Matt.  M.  Athonattiodot,  P.  L.  Falb.  ASTIA; 
AO  284207,  Coda  AA.  Uncloitified 

The  controlled  tyttom  it  a  body  in  tpoce  with  a  tingle 
axit  of  tymmatry.  Gat  jott,  with  limited  thrutt,  are  uted 
at  cantralt.  It  it  detired  to  dotermino  control t  which 
maintain  a  given  velocity  about  the  exit  of  tymmotry 
and  drive  the  volocitiot  about  the  other  2  oxot  to  xoro 
in  minimum  time. 

10-127 

ESO-TDR-62-127.  MAGNETISM  AND  CRYSTAL  STRUC¬ 
TURE  IN  NONMETALS.  24  Apr  1962)  42p.  C;  AF19- 
(604)7400,  Lincoln  Lob.,  Loxington,  Mott.  J,  B.  (3ood- 
anough.  Sec  Rpt  No.  267.  ASTIA;  AD  284300,  Code  AA. 

Unclottified 


The  mognotic  preportiot  of  mottor  ora  primarily  doter- 
minod  by  cryttol  ttructuro  and  tha  number  of  outer  olac- 
tront  on  tha  motol  atomt.  There  it  o  ditcuttion  of  tho 
celloctiv^oloctron  ond  local  iied-oleclron  detcriptiont 
which  ore  two  of  tho  mott  widely  uted. 

10^128 

ESO-TDR-62-128.  RADAR  ■  QPR.  15  Aug  1962,  19p. 
C:  AF19(604)7400,  Lincoln  Lab.,  Lexington,  Matt. 
ASTIA;  AD  331639,  Code  AA.  Confidential 

Thit  report  covert  phatat  of  Radar,  Radar  Recoivart, 
Radar  Trantmittert,  and  (ground  Radar  Syttemt. 

10-129 

ESD.TDR-62-129.  ERROR  PROBABILITIES  FOR  ADAP¬ 
TIVE  MULTICHANNEL  RECEPTION  OF  BINARY  SIG¬ 
NALS.  23  July  1962,  57p.,  2  figt.,  inci  App  A-B-C. 
C;  AF  19(628)500,  Lincoln  Lab.,  Lexington,  ftott.  R. 
Price.  Sac  Rpt  TR-258.  ASTIA;  AD  284651,  Code  AA. 

Unclottified 

One  major  eonclution  of  the  ttudy  it  that  tha  error  prob¬ 
ability  doat  not  depend  directly  on  tha  tignal  ttrongtht 
or  photo  thiftt  in  tho  variout  chonnelt,  but  it,  inttaod, 
0  function  of  tha  total  overage  power  received  over  all 
chonnelt,  exclutive  of  the  nolle. 

10-130 

E$D-TDR-62-130.  MOVEMENT  OF  MILITARY  CENTERS 
AS  A  SAFEGUARD  AGAINST  NUCLEAR  ATTACK-- 
PART  II.  12  June  1962,  57p.,  inci  5  tablet.  C;  AF19- 
(604)7400,  Lincoln  Lab.,  Lexington,  Mott.  J.  H.  Halbor- 
ttein.  Sac  Rpt  22G.1.  ASTIA;  AD  285044,  Coda  AA. 

Unclasiified 

Frequently  it  it  propotad  to  move  contort  from  one  lo¬ 
cation  to  onother  at  thort  interval!  at  protection  againtt 
tuch  ottackt.  Thit  report  thowt  it  it  pottibla  to  mini- 
mixe  the  operation  lott  by  judiciout  choice  of  the  time 
of  operotion. 

10-131 

E$D-TDR-62-131.  PROJECT  861  ORBIT  PROGRAMS. 

31  Aug  1962,  S8p.  C;  AF19(628)S00,  Lincoln  Lab., 
Lexington,  Matt.  A.  A.  Mothiaten,  W.  R.  Crowthar. 
Sec  Rpt  21G-4.  ASTIA;  AD  285045,  Code  AA. 

Unclatiifiad 

In  the  project  661  tyttom  a  rador  will  make  obtarvationt 
on  the  Project  861  orbit  and  record  thete  on  magnetic 
tope.  The  Coordinate  Convartion  program  and  the  Orbit 
Fitting  program  ora  daicribed  in  thit  rapart. 

10-132 

ESD-TDR-62-132.  PROJECT  861  COMPUTER  PRO¬ 
GRAM  SYSTEM  AUXILIARY  PROGRAMS  AND  TECH¬ 
NIQUES.  6  Sept  1962,  23p.,  inci  ref.  C;  AF  19(604)7400, 
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Fo«irth  Qu«rt«r 


Lincoln  Lob,,  Loxington,  Most.  J.  D.  Drlnon,  A.  A. 
Mothioton.  Soe  Rpt  21G-3.  ASTIA;  AO  »5046,  Cod# 
AA>  Unclottidod 

A  syttom  of  eomputor  progromt  woo  implomontod  for 
orbit  eomputotlon  and  ontonno  pointing.  Tho  molar  pro* 
gromi  oro  roportod  in  vorioui  individual  momorondo.  A 
group  of  auxiliary  progromi  and  o  vorioty  of  tpociol 
dato-hondling  tochniquot  woro  dovolopod  and  oro  horo- 
with  roportod. 

10-133 

ESD*TDR.«2.133.  INFORMATION  PROCESSING  -  QPR. 
15  Sopt  19«2.  12p.  C:  AF  19(628)500,  Lincoln  Lob., 
Loxington,  Mots.  ASTIA;  AD  285165,  Codo  AA. 

Uncloitifiod 

Contains  studios  on  Digital  Computers,  Information  Proc- 
cosslng.  Computer  Design  and  Development  and  Mag¬ 
netic  Film  Engineering.  Also  studies  Psychology  of 
Automatic  Speech  and  Speaker  Recognition,  Automatic 
Language  Processing  and  Human  Information  Processes. 

10*134 

ESD-TDR-62-13.;.  SOLID  STATE  RESEARCH.  21  Sept 
1962,  TOp.,  9  ports  inel  figs.  C:  AF  19(628)500,  Lincoln 
Lob.,  Lexington,  Mass.  ASTIA:  AD  285456,  Code  AA. 

Unclassified 

This  report  contains  work  on  the  following;  Solid  State 
Device  Design,  Chemistry,  Materials  Research,  Bond 
Structure  of  Solids,  Microwave  and  Magnetic  Properties 
of  Solids.  Film  Physics,  UHF  Transistor  Developments. 

10*135 

ESD-TDR-62-135.  AMPLITUDE  AND  PHASE  DEVIA¬ 
TION  IN  WAVEGUIDES  WITH  SHUNT  DEVICES.  C: 
AF  19(604)7400,  Lincoln  Lab.,  Lexington,  Mass.  Sec 
Rpt  46G-1.  A.  H.  Kessler.  ASTIA;  AD  285628,  Code  AA. 

Unclassified 

This  report  examines  the  transmission  coefficient  of  a 
system  that  consists  of  a  waveguide  with  discrete  linear 
devices  situated  along  its  length.  Scattering  and  trans¬ 
mission  matrices  are  the  usual  straight  forward  methods 
used. 

10*136 

ESD-TDR-62-136.  LINCOLN  LABORATORY  LIBRARY  * 
13th  REFERENCE  BIBLIOGRAPHY  *  SOVIET  BOOKS 
ON  RADIOTECHNOLOGY  AND  ELECTRONICS  IN  1962. 
4  Sept  1962,  44p.  C;  AF  19(628)500,  Lincoln  Lob.,  Lex¬ 
ington,  Mass.  ASTIA;  AD  285491,  Code  AA. 

Unclassified 

This  report  is  o  translation  of  the  Russian  book  -  Rodio- 
lekhnika  i  Elektroniko,  Vol.  7,  No.  4  1962. 


10^137 

ESO*TDR*d2*l37.  PROJECT  S6I  COMPUTER  PRO* 
CRAMMING  SYSTEM;  Mathomotlcal  Anolyels  for  Caiip» 
tollon  of  Rader  Pointing  Dote.  14  Sept  1962,  46p*  C: 
AF  19(628)500,  Lincoln  Lob.,  Loxington,  Moss.  Soc  Rpt 
21G-2.  ASTIA;  AO  268547,  Codo  AA.  Unelosslflod 

A  systom  of  computer  programs  far  antenna  pointing  was 
designed  and  implemented.  Tho  required  mothemotical 
onolysis  was  performed. 


10*138 

E$D*TDR*62*13S.  FOUNDATIONS  OF  A  THEORY  OF 
ALGEBRAIC  CODES  PART  I:  Local  Theory.  20  Sept 
1962,  19p.  C;  AF  19(628)500,  Lincoln  Lob.,  Lexington, 
Mass.  S.  S.  Shots.  See  Rpt  S2G-4.  ASTIA;  AD  286548, 
Code  AA.  Unclassified 

Error  correcting  codes  ore  studied  from  a  new  point  of 
view.  The  aim  was  to  find  o  set  of  foundations  for  the 
theory  of  error  correcting  codes  which  would  make  this 
theory  appear  more  like  the  usual  olgebraic  theories 
occurring  in  mathematics.  Affine  precede  is  defined. 


10*139 

ESD-TDR-62-139.  FOUNDATIONS  OF  A  THEORY  OF 
ALGEBRAIC  CODES  PART  11;  Global  Theory.  20  Sept 
1962,  20p.  C;  AF  19(628)500,  Lincoln  Lob.,  Lexington, 
Mass.  S.  S.  Shots.  Sec  Rpt  526*4.  ASTIA:  AD  286546, 
Code  AA.  Unclossifiod 

Definition  of  precodes,  and  the.  category  of  precodos. 
Corollary;  Every  seporated  precode  contains  a  code, 
and  this  code  is  maximal  with  respect  to  domination. 

10-140 

ESD-TDR-62.140.  DEPOSITED  CONNECTIONS  AND 
WIRING.  7  Sept  1962,  45p.,  inci  31  figs.  C:  AF19* 
(628)500,  Lincoln  Lab*,  Lexington,  Mass.  E.  A.  Gudits. 
Sec  Rpt  546*3.  ASTIA;  AD  286545,  Code  AA. 

Unclassified 

Deposited  connections  and  wiring  ore  evaluated  follow¬ 
ing  application  of  the  technique  to  various  prototype 
electronic-computer  equip.  The  process  has  been  used 
chiefly  in  multi-layer  transmission-line  wiring  and  in 
pluggable  circuit  packages.  The  former  has  been  suc¬ 
cessful. 


10*159 

ESD-TDR-62-159.  DISTANT  EARLY  WARNING  SYS* 
TEM  DEW  EAST  SEGMENT  LATERAL  COMMUNICA* 
TIONS  SYSTEM  EVALUATION  REPORT.  Feb  1962. 
C:  AF  19(600)36660,  WECO,  New  York  13,  N.Y.  ASTIA: 
AD  283831,  Code  AA.  Unclassified 


108 


1962 


10-ELECTRONIC  SYSTEMS  DIVISION 


10-191 

ESO-TDR-6M91.  THE  CONCEPT  OF  AN  AUTOMATED 
PSYCHOLOGICAL  LABORATORY.  July  1962,  16p.  inci 
tobU.  AFSC  P;  9670  &  2806,  T;  967011  &  280607. 
OiorUt  R.  Brown,  John  R.  Hoyot,  Wllliom  H.  Sumby. 
ASTIA:  AD  285610,  Co<lo  A^  Unclottifiod 

Tho  eoncopt  of  on  automatoJ  ptychologieol  loborotory  it 
dioeuiiod.  A  wnoll.  oxpondoblo,  digital  eomputar  will 
bo  tho  norvo  cantor  of  lueh  automation.  Tho  odvontogo* 
goinod  from  tho  rooliiolion  of  tho  concopt  ora  ditcuitod 
in  dotoil. 

10-209 

ESD-TOR-62-209.  PHOTOGRAPHIC  TRACKING  OF 
ARTIFICIAL  SATELLITES  WITH  A  K-37  AERIAL  CAM¬ 
ERA.  15p.,  plus  6  fig«.  C;  AF61(052)295,  U.  of  Podovo 
Aoiogo.  Italy.  Auguoto  Mommono.  ASTIAt  Coda  XX. 

Unclottifiod 

Two  mothodt  of  photographic  racording  ora  daicribod, 
ona  with  o  fixod  eomaro  and  tho  othar  with  o  moving  film. 
Concarning  tha  lottor  mathod.  o  procadura  it  givan  for 
tha  rapid  calculation  of  any  tatallita't  angular  valocity 
rolotiva  to  tha  obiarvar. 

10-211 

ESD-TDR-62-211.  INITIAL  ORBIT  DETERMINATION 
FROM  INDEPENDENT  OBSERVATIONS  OP  SATEL¬ 
LITE  POSITION.  Tach  rpt.,  July  1962,  42p.,  incI  dio- 
gramt,  toblat.  C;  AF  19(604)7375,  Aaronutronic  Div.  of 
Ford  Motor  Co.,  Nowport  Baach,  Calif.  J.  E.  Evans. 
SRN:  U-1758.  ASTIA:  AD  286346,  Coda  AA. 

Unclottifiod 

A  eomputar  program  hot  boon  davalopod  to  computa  ini¬ 
tial  totollita  orbits  from  two  or  moro  indopandant  obtor- 
vationt  of  totollita  position  which  may  ba  toporotad  in 
timo  by  up  to  two  days.  Tha  tachniqua  combinat  othor 
obtorvotiont  with  tho  initial  alomontt  by  moons  of  o  dif- 
forontiol  corroction  tehama  to  obtain  a  corroctad  initial 
orbit. 

10-214 

ESD-TDR.62-214.  DISPLAY  COLOR  CODING  FOR  A 
VISUAL  SEARCH  TASK.  Juno  1962,  13p.,  plus  4  figs., 
inci  Appondix  &  Rof.  C;  AF33(6(X))39852,  MITRE  Corp., 
Badford,  Mott.  S.  L.  Smith,  Rpt.  No.  7.  ASTIA;  AD 
283971,  Codo  AA.  Unclottifiod 

This  roport  dotcribat  tha  ratuitt  of  an  axporimantal 
study  of  tha  offocts  of  ditploy  color  coding  on  visual 
taorch  tima.  Twalva  tubjaett  aoch  viawod  a  tariot  of 
300  displays,  which  variod  in  display  donsity,  in  numbor 
of  colors  usod,  in  tho  particular  color  of  tha  targat  with 
oithor  a  whito  or  block  background,  undor  conditions 
whora  tho  subjoct  aithar  know  tha  color  of  tho  targat  in 
odvonca,  or  did  not. 


10-216 

ESD.TDR-6^216.  AIRFIELD  OBSERVING  SUBSYSTEM. 

15  May  1962,  8  ports  Inci  figs.  C:  AF19(626)16,  Unitad 
Acft.  Corp.,  E.  Hartford,  Conn.  ASTIA:  AD  283923, 
Coda  AA.  Unclossifiod 

Tho  Incraosod  roquiramants  ond  prasant  capability  for 
moking  and  reporting  oirfiald  obsarvations  hova  boon 
considarad  in  order  to  datormina  tha  improvomants  that 
ora  naeatsory. 

10-217 

ESD-TDR.62-217.  SURVEY  OF  HIGH  SPEED  DATA 
COMMUNICATIONS.  22  Juno  1962,  5  ports  inci  tablos. 
C:  AF  19(626)- 16,  Unitad  Acft.  Corp.,  E.  Hartford,  Conn. 
ASTIA:  Coda  XX.  Unclassified 

Result  of  proliminory  investigation  of  techniques  avail¬ 
able  for  High-Spaad  Transmissions  on  largo  volumes  of 
digital  dota. 

10-218 

ESD.TDR-62-218.  TED:  A  Tope  Editor.  Sept  1962,  9p. 
AFSC  P;  2806,  T:  280604.  C.  R.  Brown.  ASTIA;  AO 
285472,  Coda  AA.  Unclassified 

Tha  principle  and  oparation  of  a  utility  program  for  the 
PDP-1  computer  are  dascribad.  Tha  program  is  on  aid 
in  tha  editing  of  modification  of  olphonumarie  taxt  in 
that  tha  operator  may  communicate  with  tha  computer  in 
tha  vary  olphonumarics  of  tha  text  itself.  It  is  a  com¬ 
puter  time-saver  in  that  tha  modifications  and  tha  con¬ 
trol  instructions  for  their  accomplishments  may  be  pre¬ 
pared  at  an  inaxponsiva,  off-line  machine. 


10-283 

E$D.TDR-62-283.  ADVANCED  DEVELOPMENT  SUB¬ 
DEPARTMENT.  31  Mor  62,  55p.,  inci  29  figs.  C:  AF 
19(600)39852,  MITRE  Corp.,  Badford,  Moss.  Sac  Rpt 
PM22-V12.  ASTIA:  Coda  XX.  Unclassified 

During  the  quartor  the  axparimantal  radar  program  was 
pursued  with  increased  emphasis.  All  available  re¬ 
sources  ware  marshaled  to  bring  tha  radar  to  on  early 
operative  status. 

10-285 

ESD.TDR.62-285.  ADVANCED  DEVELOPMENT  SUB¬ 
DEPARTMENT,  DEPARTMENT  D-22.  1  Apr  1962- 

30  June  1962,  48p.,  inci  25  figs.  C;  AF  19(600)39852, 
MITRE  Corp.,  Badford,  Mass.  Sac  Rpt  PM22-  ASTIA; 
AD  289383,  Code  AA.  Unclassified 

This  report  deals  with  Experimental  Radar,  El  -  A2 
Mounts,  Antenna  Servo  Systems,  Receivers  and  Final 
Amplifiar  Assembly. 
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1^2t6  Tho  problom  contidorod  it  that  of  dotormining  tho  point 

ESD-TDR-«2>2M.  ORBITAL  INTERSECTION  PRO-  »l>oeo  whoro  two  orbitt  intortoct. 

GRAM.  May  1962.  SSp.,  14  flgt.  inel  App.  C:  AF19- 
(604)7375,  Aotonutronie.  Newport  Booch,  Colli.  R.  G. 

Schinworor.  ASTIA;  AO  2B6968,  Code  AA.  Unclottlliod 
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12-2a 

RADC-TR-tf2-2.  SPACE,  TIME,  RELATIVITY,  AND 
COSMOLOGY.  Mar  1962,  248p.  inci  illui.  C;  AF  X 
(602)'2S21,  Franklin  Intt.  Laba.  for  Raaaareh  and  D*v., 
Philodalphia  3,  Pa.  W.  F.  G.  Swann.  SRN;  FI  Rpt.  F- 
B1859.  ASTIA;  AD  281922,  Cod*  AA.  Unclotailiad 

Thii  raport  ottompta  to  clarify  lha  maaningt  oHachod  to 
tha  boiic  aubjoet  mottor.  Our  concorn  with  aciantific 
thaoriaa  ia  to  tha  *how*  of  potura  rathar  than  tha  ‘why.* 
Do  ralotiviatic  phanomana  hova  o  practicol  aignificanca 
to  mankind?  It  ia  not  likoly.  But,  in  atomic  and  coamic 
ray  phanomana  wo  ora  conearnad  with  apaada  cloaa  to 
thoaa  of  tha  valocity  of  light,  and  wa  might  alao  parform 
an  oxparimant  with  clocka  which  vargaa  on  tha  poaaibil’ 
ity  of  roalizing  a  ralotiviatic  affact.  Mora  important, 
thoaa  concapta  provido  an  undaratonding  of  apoca  and 
tima  which  play  a  rola  in  almoat  avarything  wo  do. 

Saction  2  covora  tha  concapta  of  apoca  and  tima,  tha  3 
dimonaionolity  of  apoca,  tha  fundamantality  of  avanta, 
and  tha  aignificanca  of  axporimanta.  In  Sactioii  3  wa 
dalva  into  tho  raatrictad  thaory  of  ralotivity,  tha  Lorantz* 
Einatain  tronaformation,  and  aavaral  of  tha  apparent  par> 
adoxaa  which  oriao  from  thoaa  concapta,  whila  in  Sac¬ 
tion  4  wa  touch  on  apoca  and  tima  in  rotation  to  tha  gan- 
oral  thaory  of  ralotivity. 

12-5 

RADC-TDR-62-5,  ADVANCED  RECOGNITION-IDENTI¬ 
FICATION  TECHNIQUES  EMPLOYING  ULTRAVIOLET 
RADIATIONS.  Final  Rpt,  30  Aug  1962,  288p.  incI  illua. 
P:  5556,  T:  555601.  C:  AF  30(602)-2274,  HRB-Singar, 
Inc.,  Stato  Col  logo.  Pa.  ASTIA;  Coda  XX.  Sacrat 

12-85 

RAOC-TDR-62-85.  FD  RADAR  RECEIVING  SYSTEM 
RESPONSE  VS  TDDL  OUTPUT  SPECTRUM.  8  Jon 

1962,  79p.  inci  illua.,  tablaa.  C:  AF  30(602)-2445,  HRB- 
Singor,  Inc.,  Stato  Col  logo.  Pa.  Frad  A.  Schoihing.  SRN; 
289.2F.  ASTIA;  Coda  NC.  Sacrat 

Maoauromant  Mothoda  and  Raaulting  Data  ora  praaontad 
for  taata  parformad  on  tha  AN/FPS-35,  AN/FPS-24,  ond 
AN/FPS-28,  Fraquancy  Divoraity  Radar  Racoiving  Sya- 
toma.  An  analyaia  of  Racoiving  Syatam  Intarfaronca 
cauaad  by  a  collocatod  TDDL  Tronamittar  Environmont 
ia  alao  praaontad. 

12-90 

RADC-TDR-62-90,  DYNAMIC  COUPLING.  OF  MICRO- 
WAVE  POWER  WITH  SHOCK  PRODUCED  PLASMAS. 
13th  Tach  Noto,  Juno  1962,  12p.  inci  illua.  P;  5561,  T: 


55209.  C:  AF  30(602)- 1968,  Ganoral  Elactric  Spoco  Scl- 
aneaa  Lob.,  Syrocuao,  N.Y.  G.  W.  Bathko,  E.  D.  Frohman, 
A.  D.  Ruoaa.  SRN;  R62SD60.  ASTIA;  AO  282751,  Coda 
AA  Uncloaaifiod 

Exparimanta  uaing  a  two-inch  ahock  tuba  to  invaatigota 
tha  coupling  of  mierowavo  power  with  a  ahock-producad 
plaama  ora  daacribad,  and  tha  roaulta  diacuaaad. 

Uaing  madium  microwava  power  lavala,  moat  of  tha  micro¬ 
wave  energy  oppaora  to  bo  abaorbod  by  tha  plaama.  It 
woa  alao  found  that  tho  RF-enhoncod  alactron  cloud  ia 
atill  avidont  270  microiaconda  after  tha  power  ia  turned 
oK. 

Whan  tha  X-bond  microwava  power  ii  above  aoma  critical 
volua,  on  RF-ganaratad  plaama  datachaa  from  the  ahock 
front  and  trovela  down  tha  tuba  at  a  higher  apaed  than 
tha  ahock-producad  plaama.  Tha  valocity  of  thia  ‘run¬ 
away*  plaama  ia  quite  aanaitiva  to  tha  RF  power  level 
and  waa  readily  mode  too  faat  to  moatura. 

12-116 

RADC-TDR-61-116,  HIGH  POWER  PULSE  SWITCH 
TUBE.  Aug  16,  1961,  54p.  inci  illua.  C;  AF  X(602)- 
2027,  Nuclear  Corp.  of  America,  Danville,  N.J.  B. 
Barnatain,  J.  Glauber,  H.  Koch.  ASTIA;  AO  268338, 
Coda  AA.  Unclaaaified 

Tha  daaign  of  a  45  megawatt  tetrode  awitch  tube  with 
water  cooled  grida,  water  cooled  anode  and  matrix  cath¬ 
ode  ia  daacribad.  Tha  choice  of  tha  matrix  type  cathode 
waa  mode  after  conaidaration  waa  given  to  all  other  pop- 
ulor  typaa. 

Preliminary  axporimanta  which  lad  to  tha  final  aaaambly 
method  are  daacribad. 

Tha  calculation  of  the  tuba  charocteriatica  ia  explained 
in  detail.  Drawinga  and  akatchaa  of  the  vorioua  porta, 
aub-aaaombliea  and  aaaombliaa  ora  included. 

A  aimplifiad  propoaod  daaign  ia  mentioned. 

12-118 

RADC-TDR-62-118,  HIGH  POWER  ANTENNA  DESIGN. 
12th  Tech  Note,  June  1962,  18p.  inci  illua.  P;  5561,  T; 
55209,  55184.  C;  AF  X(602)-1968,  General  Elactric 
Co.,  Syrocuaa,  N.Y.  ASTIA;  AD  331375,  Code  AA. 

Secret 

Daaign  dataila  of  lanaaa  for  tha  broodaida  antenna  are 
praaontad,  and  lana  aooling  problama  ora  diacuaaad. 
Radiation  potterna  and  VSWR  from  taata  are  included. 
Aaaociatod  microwave  circuitry  ia  daacribad.  Final  de- 
aign  of  tha  45°  antenna  ia  diacuaaad. 


Ill 


12-ROME  AIR  DEVELOPMENT  CENTER 


Fourth  Quortor 


12-124 

RADC-TDR-42-124,  SPECTRUM  SIGNATURE  OP  RADAR 
SET  AN/PPS-20.  Final  Rpt,  Oct  1962,  168p.  illu«., 
tobUi.  AFSC  P:  4540,  T;  454001.  C;  AF  30<602)-2536, 
Ordw  No.  2,  Bondix  F.  E.  Corp.,  T;  77314-03.  ASTIA; 
Codo  XX.  Unclotiifiod 

This  report  it  tnodo  up  of  throo  toctiont,  tho  collection 
of  data  of  tho  radar  trontmittor,  rocoivor  and  ontonno  to 
bo  used  01  on  Input  to  tho  DOD  Anolytit  Center,  iptc- 
truni  tignoturoi  library.  Tho  task  outlined  in  this  report 
hoi  been  performed  and  data  lubmitted  in  accordance 
with  the  requirements  outlined  in  OODMCPSS,  (Revised 
1  Sept  1%1) 

12-136 

RAOC-TDR-62-136,  PASSIVE  SPHERICAL  SATELLITE 
COMMUNICATIONS  STUDY.  Final  Rpt,  Mar  1962,  360p. 
inci  illus.  P:  4519,  T:  55097.  C;  AF  30(602)-2222,  C5en- 
eral  Electric  Co.,  Defense  Sys.  Dept.,  Syracuse,  N.Y. 
SRN;  DSO-ASER  6-62.  ASTIA:  AD  282713,  Code  AA. 

Unclassified 

This  report  is  the  last  in  o  series  of  technical  notes 
written  to  establish  the  feasibility  aspects  of  a  passive 
satellite  communications  system.  An  analysis  has  been 
made  of  the  various  methods  that  con  be  used  to  estab¬ 
lish  such  a  system.  The  interrelationships  of  the  orbit, 
ground  sites,  equipment  considerations,  and  network 
logic  are  delineated.  It  is  concluded  that  mony  of  the 
details  of  analysis  can  be  answered  only  when  an  oper- 
tional  configuration  has  been  selected.  There  ore,  how¬ 
ever,  no  technicol  reasons  that  precluded  the  establish¬ 
ment  of  0  communications  system  utilising  passive 
spherical  satellites  and  delivering  useful  bandwidths 
within  practical  equipment  limits. 

12-137 

RADC-TDR-62-137,  TARGET  ACCURACY  EXPERI¬ 
MENT.  Feb  1962,  139p.  inel  illus.  C;  AF  30(602)-2084, 
Smyth  Research  Associates,  Son  Diego  23,  Calif.  SRN: 
SRA-242.  ASTIA:  AD  276543,  Code  AA.  Unclassified 

The  advent  of  the  artificial  earth  sotellites  has  mode 
possible  the  experimental  investigation  of  the  electro¬ 
magnetic  properties  of  the  cis-lunar  spoce.  The  effect 
of  the  earth's  atmosphere  on  one's  ability  to  locate,  by 
radio  means,  an  object  in  this  space  is  the  subject  of 
the  reported  investigation.  Signols  originating  in  both 
artificial  earth  satellites  and  radio  stars  hove  been  re¬ 
viewed  through  the  distorting  atmospheric  medium,  ond 
analyses  performed  to  define  the  observed  distortions  os 
a  function  of  space,  frequency  and  time. 

The  apparent  positions  of  the  earth  satellites,  determined 
by  a  vertically  based  interferometer  indicated,  in  general, 
bending  effects  much  larger  than  would  be  expected  from 
standard  atmospheric  prediction.  Other  interesting  feo- 
tures  of  the  data  which  were  given  attention  were:  (1) 


Pre-rise  or  post-set  radio  signals  (precursors)  probably 
associated  with  tropospheric  ducting,  (2)  Periodicities 
in  null  scintillation  and  (3)  Faraday  rotation  effects  ob¬ 
served  strongly  on  the  low-frequency  transmissions. 

1M38 

RADC-TDR-62-138,  STEERABLE  ANTENNA  FOCUSING 
INVESTIGATION  (STAFT).  Tech  Note  No.  7,  15  Mar 
1962,  74p.  incI  illus.,  4  refs.  AFSC  P:  4506,  T:  450604. 
C:  AF  30(602)-2297,  Electronic  Communications,  Inc., 
Research  Div.,  Timonium,  Md.  ASTIA:  Code  XX.  Secret 

This  technical  note  covers  an  investigation  concerning 
the  focusing  of  large  steerable  antennas,  in  particulor 
the  self-focusing  of  array  type  antennas.  The  Linear 
Focusing  Antenna  Model  (LFAM)  was  equipped  with  a 
radome  for  cold  weather  operations,  ond  an  improved  tar¬ 
get  tower  was  built,  The  LO  source  for  the  test  receiver 
was  improved  and  o  phase  stable  reference  signal  distri¬ 
bution  system  is  in  construction.  An  array  amplitude 
distribution  monitor  is  in  design.  Under  the  test  program, 
pattern  data  are  given  on  self-focusing  near  the  inner 
Fresnel  lone  boundary,  on  the  Fresnel  zone  field  with 
uniform  illumination,  and  on  very  wide  ongle  tracking  of 
a  self  focusing  orray.  In  the  Engineering  Investigation 
results  are  given  on  generation  and  control  of  annulor 
ring  patterns,  on  the  possibility  of  generating  such  pat¬ 
terns  through  the  element  pattern,  on  optimum  aperture 
distributions  and  on  the  problem  of  thinning  out  large 
orroys. 

12-140 

RADC-TDR.62-U0,  ECCM  TEST  OF  RADAR  SET  AN/ 
FPS-27(XW.l)  CAPTIVE  JAMMER  TESTS.  Nov  1961, 
121p.  inci  illus.  P:  1978,  T:  45605.  C:  AF  30(602)- 
1511,  Westinghouse  Electric  Corp.,  P.O.  Box  1897, 
Baltimore  3,  Md.  SRN:  86-3345-62.  ASTIA:  Code  NC. 

Secret 

12-141 

RADC-TDR-62-141,  THE  INVESTIGATION  OF  RECOG¬ 
NITION  AND  ANALYSIS  TECHNIQUES.  Final  Rpt,  26 
Mar  1962,  200p.  inci  illus.,  14  refs.  P:  4506,  T:  49776. 
C:  AF  30(602)-2359,  Radio  Corp,  of  America,  Missile  & 
Surface  Radar  Div,,  Moorestown,  N.J.  SRN:  MO-^805. 
ASTIA:  Code  NC.  Secret 

The  Radio  Corporation  of  America,  under  its  contract  for 
the  Investigation  of  Recognition  and  Analysis  Tech¬ 
niques  (IRT),  has  developed  an  extremely  promising  new 
method  of  identifying  satellites  having  angular  motion 
with  respect  to  an  observing  radar.  This  approach,  called 
the  inverse  scattering  analysis,  uses  a  record  of  echo 
cross-section  and  echo  phase  versus  aspect  angle  as  an 
input  to  0  computer  program  to  produce  a  pictorial  view 
of  the  body  profile  and  the  location  of  its  center  of  ro¬ 
tation.  The  inverse  scattering  analysis  approach  has 
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ravaaltd  that  tha  torgaSindueod  phos*  teinti  I  lotion  fur* 
nithot  on  involuobU  ehoroetorittk  tignoturo.  Tho  in* 
vorto  tcoHoring  (olution  it  dorivod  in  ihit  roport.  The 
roport  alto  doterlbot  oxporlmontt  by  which  tht  validity 
of  tho  invorto  tcottoring  onolytit  mothod  wot  eonfirmtd 
by  actual  moaturod  data. 

Tho  tuccottful  domonttration  of  tho  invorto  tcottoring 
onolytit  approach  ot  o  moont  toward  outomotod  torgot 
rocegnition  tuggottt  tho  dotirobility  of  tomo  moont  of 
oxtrocting  radar  torgot  crott-toction  in  rool  timo.  Tho 
accuracy  of  tho  rotuitt  obtoinod  from  tho  intogrotion  of 
an  analog  computor  with  on  AN/FPQ-4  radar  indicated 
that  tho  analog  tochniquo  for  computing  radar  crotf 
toction  it  dofinitoly  compotiblo  with  tho  protont  art  of 
torgot  analytic  and  confirmod  itt  utofulnott  in  rocog- 
nition  analytit. 

In  an  oxtontion  of  tho  IRT  contract.  RCA  tuccottfully 
domonttratod  tho  foatibility  of  uting  C-band  procition 
range  inttrumontation  on  typo  tracking  radart  for  totol- 
lito  tracking  and  target  recognition. 

12-142 

RADC-TDR-62-142,  (U)SATELLITE  TRACKING  EXPER¬ 
IMENT.  Final  Rpt,  26  Mar  1962,  166p.  inci  illuc.  P: 
4506,  T:  49776.  C:  AF  »(602)-2359,  RCA,  Oofente 
Electronic  Prod.,  Mittile  &  Surface  Rodar  Div.,  Mooret- 
town,  N.J.  SRN;  MO-S-813.  ASTIA;  Code  NC.  Secret 

12-143 

RADC-TDR-62-143,  SUMMARY  OF  PROGRESS  IN  GEN¬ 
ERAL  LINEAR  NETWORKS.  12  Jon  1962,  35p.  P: 
8505,  T;  85014.  C;  AF  30(602)-2213.  Polytechnic  Intti- 
tute  of  Brooklyn,  55  Johnton  St.,  Brooklyn  1,  N.Y.  L.  I. 
Smilon.  SRN;  PIBMRI  988-62.  In  OTS.  ASTIA;  AD 
278463,  Code  AA.  Unclottified 

Thit  report  it  a  pretontotion  of  tho  reteorch  in  network 
theory  and  practice  with  omphotit  on  unconventional 
tochniquot  and  circuit  elementt  carried  out  for  lumped, 
dittributod,  and  active  tyttomt  during  tho  time  interval 
from  Oct  60  to  Oct  61.  Tho  rotults  reported  in  active 
network  theory  include  o  general  synthetit  method  for 
tho  mott  general,  rational,  n  X  n  immittonce  matrix. 
Mothodt  for  the  tynthotit  of  broodbond  tolid  itato  om- 
plifiort  ore  dotcribod.  Variout  rotuitt  in  dittributod 
parameter  network  theory  ore  given  and  mothodt  for  their 
application  to  microwave  filter  theory  are  ditcutted. 

Tho  rotoareh  hat  ihown  how  many  of  tho  network  con- 
copti  known  for  lumped  parameter  and  paetive  tyttemi 
can  be  extended  to  the  domain  of  microwave  and  octive 
network I.  Thit  in  turn  hat  lead  to  the  tolution  of  tev- 
erol  theoretical,  at  well  at  practical,  problomt  at  micro- 
wave  frequenciet. 


(602)- 1894,  Americon  Electronic  Lob.,  Inc.,  Richardson 
Rood,  Colmar,  Pa.  Kenneth  E.  Walker.  ASTIA;  Code 
XX.  Unclottified 

Thit  report  covert  the  development  of  a  tuperheterodyne 
panoramic  receiver  continuously  covering  the  frequency 
range  of  1  to  10  kmc  in  four  bands  at  a  rote  of  15  or  60 
timet  per  second.  IF  frequency  it  30  me.  No  image  re¬ 
jection  wot  incorporated.  Four  tyttemt,  each  of  which 
included  a  set  of  four  dismounted  antennas,  were  fabri¬ 
cated.  CW  sensitivities  up  to  -95  dbm  were  achieved 
on  1-  to  2-kmc  and  2-  to  4-kmc  bonds.  Crystal-current 
leveling  wot  found  to  be  required  in  order  to  obtain  sen¬ 
sitivity  uniform  to  3  db  across  each  band.  Sensitivity  to 
pulte  signals  is  offected  by  intercept  probability,  and  it 
generally  6-db  lets. 

12-150 

RADC-TDR-62-150,  COMPRESSION  SCANNING  ARRAY 
TECHNIQUES  (COSAR).  Quarterly  Prog  Rpt  No.  2,  20 
July  1962, 112p.  incI  illut.  &  tablet.  P;  4506,  T;  450604. 
C;  AF  30(6021-2567,  Raytheon  Co.,  Bedford,  Moss.  SRN; 
BR-1S93.  ASTIA;  AD  330158,  Code  AA.  Secret 

12-161a 

RADC-TDR-61-161,  UTILIZATION  OF  DIGITALLY 
STORED  STEREO  DATA.  Final  rpt,  20  Sept  1962,  198p. 
inci  illut.  P;  QRC  1441.  C;  AF  30(635)- 19455,  Auto¬ 
metric  Corp.,  1501  Broadway,  New  York,  N.Y.  SRN;  CR 
41-FR,  ASTIA;  Code  XX.  Unclassified 

Thit  report  describes  the  results  of  a  study  program  con¬ 
ducted  for  the  purpose  of  exploring  and  outlining  the  po¬ 
tential  applications  of  digitally  stored  stereo  data  as 
output  by  an  automatic  double  projection  stereo  plotter 
in  terms  of  both  conventional  photogrammetric  methods 
and  more  unconventional  means.  In  addition,  an  explora¬ 
tion  into  other  sources  of  digitized  data  was  made  and 
uses  evolved  for  these  mediums.  The  outcome  of  pro¬ 
gramming  investigation  studies  it  included.  The  studies 
discuss  computers  properties  and  how  these  affect  the 
computer's  usefulness,  in  regard  to  the  requirements  of 
stereo  problems.  In  instances  where  the  nature  of  com¬ 
puters  and  stereo  problems  conflict,  recommendations  ore 
outlined  to  reduce  these  conflicts  to  the  realm  of  feasi¬ 
bility. 

A  foundation  has  been  laid  for  a  library  of  programs  in 
the  form  of  eleven  basic  solutions  which  conform  to  the 
findings  of  the  programming  investigation  study.  These 
programs  are  designed  so  that,  when  used  individually 
or  in  combination,  they  fulfill  the  major  computational 
requirements  for  any  given  use. 

12-164 

RADC-TDR-62-164,  TECHNIQUES  FOR  THE  SUPPRES¬ 
SION  OF  SPURIOUS  ENERGY.  Final  Rpt,  Mar  1962,  67p. 
inci  illus.  SRI  P;  3478.  C;  AF  30(602)-2392,  Stanford 
Research  Inst.,  Menlo  Pork,  Calif.  L.  Young,  E.  G. 


12-149 

RADC-TDR-62-149,  DEVELOPMENT  OF  AN/GRR-9(XW- 

1).  Finol  Rpt,  1  Mar  1962,  43p.  inci  illus.  C;  AF  SO¬ 
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Crittol,  E>  Sharp,  otMl  ethort.  In  OTS.  ASTIA;  AD  37^ 
719,  Cod*  AA.  Unclootifiod 

Thl«  final  roport  tummoriiM  th#  raauitt  obtoinod  on 
high>powor  fillor  toehniquot  to  lupproit  tho  radiation  of 
ipuriout  froquoneioi  from  high-powor  lourcot. 

Tho  filtort  doicribod  covor  tho  HF,  VHF,  UHF  and  mi* 
crowavo  froquoncy  bondi.  Doiign  principlot  worn  do* 
icribod  in  6  toporoto  tochnieol  notoi:  in  tomo  coiot 
now  dotign  eoneopti  woro  protontod.  At  looot  ono  filtor 
in  oach  bond  wot  conotructod  and  oxporiniontol  rotulto 
for  oil  of  thorn  oro  givon,  A  harmonic  powor  oomplor 
dovolopod  at  SRI  wai  uood  to  moaturo  tho  harmonic  con- 
tont  in  tho  powor  output  of  tho  Eimoc  X-813  Iclyttron. 

Spurious  onorgy  and  signal  distortion  that  con  bo  gon- 
oratod  in  a  klystron  transmittor  woro  invootigotod  undor 
sub-contract  to  Eitol-McCul  lough,  Inc.  Particular  otton- 
lion  is  dovotod  to  harmonic  gonorotions,  mutual  intor- 
modulation  botwoon  two  tronsmittors,  and  long-lino  dis¬ 
tortion  in  FM  tronsmittors. 

12-168 

RADC-TDR-62-168.  SPECIAL  MODULATION  STUDIES 

Final  Rpt,  22  Mar  1962,  108p.  inci  illus.  C:  AF  30(602)- 
2432,  Tho  Bissott-Bormon  Corp.,  2941  Nobraska  Avo., 
Santo  Monica,  Colif.  SRN:  C7-3.  ASTIA:  Codo  XX. 

Socrot 

12-171  (SuppI  I) 

RADC-TDR-62-171,  Supplomont  1,  AN  EVALUATION  OF 
SPEECH  COMPRESSION  SYSTEMS.  Intorim  Rpt,  1  Mar 
1962,  7p.  P:  4519,  T:  45350.  C:  AF  30(602)-2235,  Bolt 
Boronok  and  Nowman,  Inc.,  Combridgo,  Moss.  K.  N. 
Stovons,  M.  H.  Hockor,  K.  D.  Krytor.  SRN;  BBN  Rpt  No. 
914.  ASTIA:  Codo  NC.  Confidontiol 

12-174 

RADC-TDR-62-174,  FUSED  QUARTZ  INVESTIGATION. 
Final  Rpt,  Mar  1962,  131p.  inel  illus.,  toblos,  13  rofs. 
P:  4506,  T:  45359.  C:  AF  30(602)-1745,  Englohord  Ind. 
Inc.,  Amorsil  Quartz  Div.,  685  Ramsoy  Avo.,  Hillsido, 
N.J.  E.  C.  Mutschlor.  ASTIA:  Codo  XX.  Unclotsifiod 

A  plan  of  invostigotion  is  outlinod  by  which  tooting 
mothods  could  bo  dovolopod  for  prodicting  tho  suitabil¬ 
ity  of  fusod  quartz  blanks  for  high-porformonco,  foldod 
dolay  linos.  A  thoorotical  basis  is  dorivod  for  tho  uso 
of  tho  rosonont  froquoncy  of  froo,  floxural  vibrotion  to 
dotormino  tho  olattie  constants  of  fusod  quortz  discs. 
Tho  floxural  vibration  sotup  is  doscribod  and  tho  rosults 
oro  tabulatod.  Sovoral  ultrasonic  and  optical  tosting 
mothods  oro  also  doscribod.  Rosults  of  thoso  tosts  on 
30  somplo  dolay  lino  blanks  oro  also  givon.  Plans  for 
proving  out  tho  tosting  mothods  oro  outlinod.  Thoso  in- 
cludo  tho  fabrication  of  dolay  linos  from  tho  somplos  and 
corrolotion  of  moosurod  dolay  lino  paromotors  with  tho 
rosults  from  tho  various  tosting  mothods- 


12-177 

RADC-TDR-62-177,  (U)$ATELLITE  RECOGNITION 
MANUAL.  19  Mar  1962,  ITOp.  ind  illus.  C:  AF  30(602)- 
2359,  RCA,  Aorospoco  Communications  &  Controls  Div., 
Burlington,  Mass.  SRN:  CR  588-60-S-5.  ASTIA:  Codo 
NC.  Confidontiol 

This  Sotollito  Rocognition  Manual  has  boon  writton  to 
instruct  porsonnol  at  tho  tochnician  lovol  with  tho  art  of 
monuol  pattorn  rocognition  as  applied  to  sotollitos.  Tho 
physical  lows  which  dotormino  tho  path  of  an  sorth  sat- 
ollits  and  tho  rototionol  motion  of  such  a  sotollito  about 
its  eontor  of  mass  arc  discussed.  A  procedure  is  do¬ 
scribod  for  obtaining  calibrated  radar  cross-section  sig¬ 
nals  from  0  monopulso  rodar  system.  The  meaning  of  the 
radar  cross  section  of  a  target  is  explained,  curves  of 
rodar  cross  section  versus  aspect  angle  for  some  simple- 
shape  objects  is  presented,  and  the  time  history  of  the 
radar  cross  section  of  bodies  of  known  shape  in  pre¬ 
scribed  orbits  ore  shown  for  a  radar  sensor  located  on  the 
surface  of  tho  earth.  Finally,  a  technique  is  given  for 
recognizing  the  size  and  shape  of  earth  satellites  from 
the  time  history  of  their  rodar  cross  section. 

12-178 

RADC-TDR-62-178,  CROSS-SECTION  ANALOG  COM¬ 
PUTER  MANUAL.  26  Mar  1962,  72p.  incI  illus.,  11 
refs.  P:  4506,  T:  49776.  C:  AF  30(602)-2359,  RCA, 
Defense  Electronic  Prod.,  Missile  &  Surface  Rodar  Div., 
Moorestown,  N.J.  H.  Scheuer.  ASTIA:  Code  NC. 

Unclassified 

The  object  of  this  report  is  to  demonstrote  a  technique 
for  extrocting  radar  target  cross-section  in  real  time. 
Sections  1  and  2  discuss  some  of  the  uses  that  can  be 
made  of  the  target  cross-section  data  and  the  functional 
relationships  used  to  obtain  it.  The  most  inexpensive 
method  of  solving  for  this  target  cross-section  data  is 
with  on  analog  computer  ond  two  function  generators, 
implementotion  of  the  solution  utilizing  on  analog  com¬ 
puter  is  described  in  Section  3.  The  calibration  proce¬ 
dure  is  described  in  Section  4.  Experimental  techniques 
using  the  AN/FPS-16  radar  provide  the  data  included  in 
Section  5.  The  errors  introduced  by  the  computer  are 
discussed  in  Section  6,  and  the  main  error  sources  are 
isolated.  Suggested  improvements  are  recommended. 
Section  7  Is  a  preliminary  anolysis  of  digital  techniques 
to  determine  the  feasibility  of  opplying  digital  equipment 
to  cross-section  computation. 

12-179 

RADC-TDR-62-179,  PULSE  STRUCTURES  FOR  EN¬ 
HANCED  ACCURACY.  Tech  Rpt,  14  Mar  1962,  32p. 
inci  illus.,  3  refs.  P:  4506,  T:  45359.  C:  AF  30(602)- 
2417,  General  Atronies  Corp.,  1075  DeHaven  St.,  West 
Conshohocken,  Po.  R.  K.  Gardner,  T.  L.  Williams,  K.  K. 
Zeiger.  SRN:  994-242-16.  ASTIA:  AD  276238,  Code  AA. 

Unclassified 
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Ganaral  Atreniet  hai  pravloutly  antMiM  th*  (undaiMn* 
tol  th««ry  of  radar  moaturamaiMt  undor  Contract  AF  30 
(602)*2120>  Thli  theory  rosultod  in  o  (pocificotion  of  o 
tot  of  IF  flltort  which  oro  utod  to  mooturo  target  ompli* 
tudo  range,  doppler,  and  multiplicity  in  a  near  optimum 
manner.  The  pretent  contract  it  concerned  with  the  con* 
ttruction  of  equipment  which  will  experimentally  verify 
the  theoreticol  retuitt.  Accordingly  thit  report  containt 
a  dotcrlptlen  of  equipment  which  hot  been  built.  The 
equipment  eon  be  uted  to  verify  the  timultoneout  ac¬ 
curacy  of  range  and  doppler  meaturementt  on  o  tingle 
radar  pulte.  In  addition,  the  retoivobility  of  two  torgett 
con  be  determined.  Finally  a  controllable  amount  of 
iMite  can  be  added  to  the  received  waveform. 

Thit  report  completet  the  work  detcribed  in  Item  I  of  the 
present  contract, 

12-160 

RAK-TDR-62-180,  VERY  LOW  FREQUENCY  AN¬ 
TENNA  TECHNIQUES.  Tech  Rpt  No.  1, 1  Feb  1962,  21p. 
inel  illut.  C:  AF  30(602)-2496<  Sylvonio  Electronic 
Lob.,  40  Sylvan  Rd.,  Waltham  54,  Matt.  Jonit  Golejt. 
SRN:  149-2-14B.  ASTIA;  AO  330238,  Code  AA.  Secret 

Thit  report  wot  written  to  evoluote  the  progrett  in  dm 
velopment  of  unique  very-low-frequency  antenna  tech- 
niquet.  Several  typet  of  ontennot  ore  reviewed  includ¬ 
ing  Horiiontol  Dipole  ontennot.  Slots  in  a  Conducting 
Plane  Above  o  Low-Conductivity  Ground,  Horizontal 
Ferrite  Core  antenna.  Top  Loaded  Vertical  Dipole,  Un¬ 
loaded  Vertical  Stub,  Hemispherical  Antennas  and  Cav¬ 
ity  Backed  Annular  Slot  ontennot. 

12-183 

RADC-TDR-62-183,  A  HIGH-POWER  WIDE-BAND  WAF¬ 
FLE-IRON  FILTER.  Tech  Note  2,  Jon  1962,  21p.  inci 
illut.  C:  AF  30(602)-2392,  Stanford  Research  Inst., 
Menlo  Pork,  Calif.  Eugene  ^orp.  SRI  P;  No.  3478-  In 
OTS.  ASTIA;  278718,  Code  AA.  Unclottified 

This  report  describes  the  design  and  measured  perform¬ 
ance  of  on  L  bond  mbdel  of  a  high-power  wide-bond  low- 
pots  waffle-iron  filter.  Three  different  waffle-iron  fil¬ 
ters  with  staggered  stop  bonds  ore  connected  in  series 
to  give  o  combined  stop-bond  which  extends  from  2.2  Gc 
to  13.7  Gc  where  the  attenuation  is  60  db  or  greater;  this 
stop-bond  includes  the  second  through  tenth  harmonic  of 
frequencies  in  the  pots  bond  of  1.25  Gc  to  1.35  Gc.  The 
waffle-iron  filter  attenuates  oil  waveguide  modes  which 
can  propagate  at  frequencies  in  the  r^ve  stop-bond.  In 
the  pass-bond,  the  waffle-iron  filters  ore  matched  to  full- 
size  L-bond  woveguide  using  quarter-wavelength  stepped 
transformers.  The  pulsed  power  handling  capacity  with¬ 
out  breakdown  is  meosured  to  be  1.4  megawatts  peak 
power  with  air  ot  atmospheric  pressure  filling  the  fil¬ 
ters;  the  power  capacity  is  measured  using  pulses  2 
microseconds  long  and  a  repetition  rote  of  60  pulses  per 
second. 


12-184 

RADC-TDR-62-184.  COAXIAL  ABSORPTION  LEAKY- 
FILTER  FOR  HIGH  POWER  APPLICATION.  Tech 
Note  4,  Feb  1962,  32p.  incI  Ulus.  SRI  P:  No.  3478. 
C:  AF  30(602)-2392,  Stanford  Research  Inst.,  Menlo 
Park,  Calif.  Edward  G.  Oistol.  In  OTS.  ASTIA:  AO 
278716,  Code  AA.  Unclassified 

This  report  presents  experimental  data  related  to  the 
design  of  o  coaxial  absorption  leaky-wave  filter.  Power 
coupling  coefficients  of  rectangular  slots,  dumbbell 
slots,  and  various  slot  combinations  which  couple  o 
cooxiol-line  to  a  side  waveguide,  are  determined.  The 
effects  on  slot  coupling  of  the  dimensions  of  the  side 
waveguide,  and  of  o  load  mismatch  in  th«  side  wave¬ 
guide  are  investigated.  An  experimental  coaxial  leoky- 
wave  filter  and  two  modifications  of  this  filter  were 
constructed  and  tested  for  insertion  loss  and  VSWR  for 
o  TEM  wove  over  o  10: 1  frequency  bond. 

12-185 

RADC-TDR-62-185,  HF  AND  VHF  NARROW-BAND  FIL¬ 
TER  CHARACTERISTICS.  Tech  Note  5,  Feb  1962,  23p. 
inci  illus.  SRI  P;  No.  3478.  C:  AF  30(602)-2392,  Stan¬ 
ford  Reseorch  Inst.,  Menlo  Park,  Calif.  J.  Cline.  In 
OTS.  ASTIA;  AD  272715,  Code  AA.  Unclossified 

Performance  data  ore  given  for  two  experimental,  high- 
power  narrow-bond,  transmitter-output  filters,  one  cen¬ 
tered  at  10  Me  and  the  other  at  300  Me,  with  particular 
emphasis  on  the  insertion  loss  in  the  stop  bonds.  The 
necessary  compromises  between  selectivity,  Q,  center- 
frequency  insertion  loss,  ond  the  number  of  resonant 
circuits  in  o  filter  are  discussed. 

1M8S  (Vol  II) 

RADC-TDR.62-188,YoI  II,  MICROWAVE  APPLICATIONS 
OF  SOLID  STATE  MATERIALS.  Final  Rpt,  Aug  1962, 
52p.  C:  AF  30(602)-2405,  Syracuse  University  Research 
Inst.,  Syracuse,  N.Y.  Joseph  V.  Cornacchio,  C.  C-  Chen, 
Horry  Gruenberg.  SRN:  EE  8S0-6208F2.  ASTIA:  ^ode 
XX.  Unclassified 

This  second  part  of  the  final  report  on  Cant  AF  30(602)- 
2405  consists  of  two  sections;  Section  4  gives  a  general 
analysis  of  the  criteria  for  parametric  amplification  by 
the  use  of  a  ferrimagnetic  material.  While  this  problem 
has  been  discussed  by  o  number  of  authors  in  varying 
degrees  of  completeness,  the  results  given  here  present 
a  unified  treatment  of  all  three  types  of  operation.  Some 
of  the  results  ore  at  variance  with  results  quoted  in  the 
literature. 

Section  5  gives  o  detailed  analysis  of  on  amplifier  op¬ 
erating  in  the  modified  semistatic  mode.  An  equivalent 
circuit  is  derived  from  first  principles  and  the  depend¬ 
ence  of  the  threshold  power  on  the  geometrical  and  phys¬ 
ical  parameters  of  the  system  is  obtained.  It  is  shoym 
that  the  threshold  power  may  or  may  not  depend  on  the 
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Fourth  Quarter 


tompli  thapo  doponding  on  tho  eriontotion  of  tho  tomplo 
with  roipoct  to  tho  de  field.  For  eortain  rongot  of  poronc 
otors  no  ompllfleotion  ii  potiiblo. 

12-190 

RAOC-TOR-d2-190.  INVESTIGATION  OF  FLUSH- 
MOUNTED  ANTENNAS.  Final  Rpt,  31  Doc  1961,  106p. 
inel  illui.  P:  4S06,  T:  460604..  C;  AF  30(602)-2386, 
Aoro  Goo  Astro  Corp.,  Edtoll  and  Lincolnio  Roods, 
Aloxondrio,  Virginia.  K.  S.  Kollohor,  D.  M.  Bowio,  K.  D. 
McDonald.  ASTIA:  Codo  XX.  Unclossifiod 

This  roport  doscribos  work  wrhieh  rolotos  two  gonorol 
ontonno  toehniquos  into  on  ovor-oll  ontonno  system. 
Tho  ontonno  system  is  designed  for  high-resolution, 
flush-mounted  applications.  An  ontonno  array  configu¬ 
ration  is  assumed  so  that  the  techniques  considered  in¬ 
volve  design  of  the  individual  elements  ond  odoptotions 
of  these  elements  into  on  array.  The  individual  '::lements 
were  thoroughly  studied  on  on  experimental  basis,  while 
the  array  techniques  involved  several  opplicotions  of 
synthetic  aperture  concepts. 

The  report  considers  flush-mounted  elements  in  which  the 
excited  radiator  is  a  few  wavelengths  in  height  and  the 
surface-wove  structures  are  many  wave-lengths  in  length. 
Surface-wove  structures  considered  include  simple  ground 
plane,  ground  plane  with  synthetic  soil,  corrugated  sur¬ 
face  structure,  pin  surface  structure  and  diffraction  ob¬ 
stacles.  The  synthetic  aperture  techniques  include  the 
multiple  module  system,  as  well  os  compound  interfero¬ 
meter  techniques  of  severol  varieties. 

12-193 

RADC-TDR-62-193,  RADIATION  WEAPON  ANTENNA 
INVESTIGATION.  Finol  Rpt,  10  Apr  1962,  247p.  inci 
illus.  C;  AF  30(602)-2394,  Systems  Labs,  5121  San 
Fernando  Rd.,  Los  Angeles  39,  Calif.  D.  L.  Morgerum, 
E.  R.  Ingersoll  and  others.  SRN:  5-3026.  ASTIA;  Code 
XX.  Secret 

12-197 

RADC-TDR.62-197,  PLANTS  STUDY.  Finol  Rpt,  28 
Feb  1962,  I  I7p.  incI  tables  &  illus.  C:  AF  30(602)- 
2141,  Southwest  Research  Inst.,  Son  Antonio,  Texas. 
Herbert  C.  McKee.  ASTIA;  AO  331552,  Code  AA. 

Secret 

12-205 

RADC-TDR-62.205,  STUDIES  IN  LIE  DETECTION  COM¬ 
PUTER  FEASIBILITY  CONSIDERATIONS.  June  1962, 
161p.  P:  5534,  T;  553401.  C;  AF  30(602)-2270,  Fordhom 
University,  New  York,  N.Y.  Joseph  F.  Kubis.  ASTIA; 
Code  XX.  Unclassified 

The  series  of  experiments  which  form  the  basis  of  this 
research  program  on  various  aspects  of  lie  detection  have 
special  reference  to  feasibility  considerations,  namely. 


the  possible  use  of  o  computer  in  lie  detection.  The 
experiments  involved;  a  Simulated  Theft,  Denial-oh 
Actual-Crime,  Denial-of-Classified-Information,  and  Coun¬ 
termeasure  Techniques.  Cardiovascular,  respiratory  and 
psychogalvanic  response  systems  were  monitored,  re¬ 
corded,  and  evaluated  for  lie  detection  capabilities. 
Questionnaire,  Peok-of-Tension,  and  Association  tech¬ 
niques  were  employed. 

12-211 

RADC-TDR-62-211.  NUMERICAL  CONSTANTS  RELAT¬ 
ING  GAIN  AND  BEAMWIDTH  TO  ANTENNA  PARAM¬ 
ETERS.  June  1962,  26p.  inci  illus.,  tables.  P;  4519, 
T;  451901.  A.  F.  Snyder.  ASTIA;  AD  283121,  Code  AA. 

Unclassified 

The  problem  in  relating  the  parameters  used  in  colculat- 
ing  antenna  gain  and  beamwidth  is  mainly  associated 
with  the  chosen  definition  of  beamwidth.  A  mathematical 
derivation  of  the  constants  relating  antenna  gain  and 
beomwidth  parameters  for  various  values  of  defined  beam- 
width  and  aperture  illumination  patterns  is  included.  The 
results  are  then  presented  in  graphical  form. 

12-212 

RADC-TDR-62-212,  INVESTIGATION  AND  STUDY  OF 
PROPAGATION  IN  AND  PROPERTIES  OF  NON-UNI¬ 
FORM  PLASMAS.  Final  Rpt,  Aug  1962,  83p.  P;  5561, 
T:  55209.  C;  AF  30(602)-2447,  Kane  Engineering  Lob., 
Palo  Alto,  Calif.  ASTIA;  Code  XX.  Unclassified 

The  study  of  the  propagation  of  an  electromognetic  wave 
through  o  plasma  has  been  continued  in  the  final  quarter. 
The  content  of  this  report  represents  a  brief  summary  of 
the  overall  effort  but  is  primarily  concerned  with  the  work 
done  in  the  lost  quarter  of  this  study. 

The  report  consists  of  a  brief  presentation  of  the  problem 
of  electromagnetic  wove  propagation  in  a  non-uniform 
plasma,  in  the  small  signal  limit.  A  section  is  also  de¬ 
voted  to  the  development  of  the  formalism  which  could 
be  used  to  investigate  the  large  signal  effects  at  a  sharp 
boundary.  Finally,  the  last  section  is  devoted  to  the 
discussion  of  statistical  mechanics  of  plasmas  in  the 
presence  of  strong  external  fields. 

12-213 

RADC-TDR-62-213,  DIGITAL  PULSE  CODING.  Final 
Rpt,  17  Apr  1962,  103p.  inci  illus.  C:  AF  30(602)-2065, 
Sylvania  Electronic  Systems,  40  Sylvan  Rd.,  Waltham  54, 
Mass.  SRN;  94-2-7B.  ASTIA;  Code  XX.  Secret 

This  report  covers  the  final  portion  of  o  study  program 
concerning  radar  systems  based  on  digital  pulse  ceding. 
Included  ore  the  description  of  a  practical  technique  for 
the  implementation  of  o  coded  radar  system,  a  discussion 
of  the  factors  related  to  parameter  selection,  and  a  sum¬ 
mary  of  recent  theoretical  and  experimental  ceding  studies. 
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12-221  (V«l  I  (i  II) 

RADC-TDR42-221,  V«l  I  ond  V«l  II,  INTERFERENCE 
ANALYSIS  OP  NEW  COMPONENTS  AND  CIRCUIT 
TECHNIQUES.  Final  Rpt,  May  1962,  Vol  l-ISSp,  Vol  11- 
198p.  inci  illui.  P:  4540,  T:  454002.  C:  AF  30(602)- 
2384,  Alrborna  Initrumonti  Lab.,  Door  Park,  Long  I  (land, 
N.Y.  S.  Boekor,  J.  A.  Aiehreth,  F.  G.  Honotman  ond 
othort.  SRN;  8899-1.  In  OTS.  ASTIA:  Cod*  XX. 

UnclotiUiod 

Thai#  raportt  davalop  tha  thaoraticol  onalyiat  nacai- 
lory  to  provida  on  undaritonding  of  tha  nonlinaor  bahov- 
ior  and  ipurioui  raipontat  of  lavaral  aolid-itota-compo- 
nonti  and  dovicoa.  Thato  eomponants  and  davicat  in- 
cluda  fflotart,  poromatric  amplifiart,  troniiitori,  tunnal 
diodat,  and  farrita  davicat.  On  tha  botit  of  thata  anoly- 
tat,  tha  axtant  of  intarforanca  affactt  in  porticulor  cir¬ 
cuit  applications  ora  attimotad.  Tha  intarfaranca  af¬ 
factt  traotad  ara  datantitiiotion,  crott  modulation,  in- 
tarmodulation,  spurious  rasponsas,  goin  stability,  and 
gain  rocovary  tima.  Thasa  affactt  ora  traotad  taking 
into  account  tha  inharant  davica  choroctaristics,  impa- 
donca  matching,  salactivity,  automatic  gain  control 
(AGC),  outomatic  fraquoncy  control  (AFC),  and  tampero- 
tura  variation.  Much  axparimantol  doto  ara  prasantad 
that  show  tha  dagroa  of  ograamant  with  pradictiont  of 
tha  intarfaranca  affactt.  In  tha  obtanca  of  pradictabla 
Intarfaranca  affactt,  tha  doto  obtainad  provida  ampiri- 
cally  darivod  betas  for  pradictiont. 

12-224  (Vol  II) 

RADC-TDR-62-224,  Vol  II,  SPECTRAL  SUITABILITY, 
MODULATION  AND  DETECTION  TECHNIQUES  IN  COM¬ 
MUNICATION  WITH  WAVELENGTHS  BETWEEN  30  AND 
10,000  ANGSTROMS,  PART  II.  Final  Rpt,  Apr  1962, 
109p.  incI  illut.,  tablas  and  12  reft.  P:  4519,  T;  451905. 
C:  AF  30(602)-2203,  GPL  Oiv.,  Gonarol  Precision,  Inc., 
63  Bedford  Rd.,  Plaatontvilla,  N.Y.  Sherman,  Seymour 
and  Boylay,  O.S.  SRN:  A24-4.  ASTIA:  Coda  XX.  Secret 

An  optical  communication  system  betwean  o  ra-entry  va- 
hicla  and  the  aorth  it  analyzed  to  determine  source  spec¬ 
tral  radiances,  and  signal-to-noisa  ratios  os  functions  of 
system  poromatars  using  conventional  components,  and 
transmitter  power  raquiraments  for  system  using  opticol 
masers. 

12-227 

RADC-TDR-62-227,  PREDICTION  OF  CIRCUIT  DRIFT 
MALFUNCTIONS  OF  SATELLITE  SYSTEMS.  Final  Rpt, 
94p.  inci  illus.,  5  refs.  C:  AF  30(602)-2418,  FSD  Space 
Guidance  Cantor  (for  IBM),  Oswego,  N.Y.  SRN:  ARPA 
168-61.  ASTIA:  Coda  NC.  Unclassified 

Conventional  mothods  for  achieving  low  probability  of 
drift  malfunctions  in  alactronic  circuits,  such  as  "worst 
casa”  design,  do  not  provida  any  maosura  of  tha  ox- 
pactod  circuit  degradation  during  operating  life.  Statis¬ 
tical  analysis  techniques  ore  available  which  permit 


analytical  prediction  of  probable  circuit  porformanca; 
howavar,  those  techniques  hove  not  achieved  wide  ac¬ 
ceptance,  perhaps  due  to  tha  lock  of  sufficient  avidanca 
which  would  irfdicota  technique  feasibility  and  accuracy. 
During  this  study,  three  statistical  analysis  mathods 
were  applied  to  predict  various  performance  characteris¬ 
tics  of  six  typical  circuits  which  are  used  in  transistor 
electronics.  Tha  results  ware  than  compared  with  tha 
measured  performance  after  approximatoly  2(XX)  hours  of 
circuit  test  operation. 

12-234 

RADC-TDR-62-234,  DESIGN  OF  BROADBAND  TRANS¬ 
MISSION  LINE  EQUALIZERS.  Research  Report,  5  June 
1962,  42p.  inci  24  figs.  &  9  refs.  C:  AF  30(602)-2213, 
Polytechnic  Institute  of  Brooklyn,  55  Johnson  St.,  Brook¬ 
lyn  1,  N.Y.  George  I.  Zysman.  ASTIA:  AD  282247,  Code 
AA.  Unclassified 

This  report  is  concerned  with  the  design  of  microwave 
broadband  equalizers  consisting  of  cascaded  transmis¬ 
sion  lines,  to  work  between  a  resistive  generator  and  an 
arbitrary  load.  The  design  criterion  is  optimized  gain 
bandwidth  performance. 

Such  performance  is  obtained  by  prescribing  a  flat  power 
transfer  choractaris'/ic,  subject  to  the  inherent  restric¬ 
tions  of  tha  load.  The  equalizer  is  then  synthesized  by 
the  use  of  an  approximation  method  devised  by  Carlin. 
Problems  considered  here  ore:  (1)  distributed  parameter 
lood,  (2)  lumped  parameter  load  associated  with  micro¬ 
wave  broodbonding  of  a  tunnel  diode  amplifier, 

12-235 

RADC-TDR-62-235,  RADIO  LOCATION  TECHNIQUES. 
Fifth  Progress  Rpt,  1  Moy  1962,  21p.  inci  illus.  P: 
4505,  T:  45219.  C:  AF  30(602)-2214,  Ohio  Stoto  Uni¬ 
versity  Research  Foundation,  Columbus  12,  Ohio.  SRN: 
1075-14.  ASTIA:  Cbda  XX.  Confidential 

The  progress  mode  in  the  lost  quarter  toward  the  comple¬ 
tion  and  testing  of  both  the  short  baseline  and  long  base¬ 
line  VLF  direction  finding  systems  is  discussed.  The 
discussion  includes  present  status  of  systems,  tests 
completed  in  the  past  interim,  components  yet  to  be  as¬ 
sembled,  and  tests  to  be  made  in  the  next  interim. 

12-236 

RADC-TDR-62-236,  CORRELATION  OF  D/F  ERRORS 
WITH  IONOSPHERIC  RADIO  PROPAGATION  PHENOM¬ 
ENA.  Tech  Rpt  2,  7  Mar  1962,  57p.  inci  illus.  P:  4505, 
T:  55095.  C:  AF  30(602)-24i3,  Electrical  Engineering 
Rasearch  Lab.,  University  of  Illinois,  Urbana,  III.  E.  C. 
Hayden.  ASTIA:  AD  282364,  Code  AA.  Unclassified 

The  problem  of  estimating  probable  reliability  or  ac¬ 
curacy  of  specific  sets  of  diraction-of-orrival  data  and 
the  problem  of  using  knowledge  of  the  ionosphara  for  the 
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cerroetten  el  such  data  (or  um  in  radio  location  oro  eon* 
tidorod  in  iho  light  of  proved  ttate*of*the  art  tochniquet. 
The  ttated  eonclutioni  ore  that  the  toliition  to  the  first 
problem  it  dependent  on  the  specific  system  involved, 
thot  no  technique  proposed  for  tho  solution  of  eithor 
problem  hot  yet  been  adequately  proved,  ortd  thot  further 
experimental  and  theoretical  work  on  both  areas  it  re¬ 
quired. 

A  brief  description  is  given  of  tome  aspects  of  an  ex* 
perimental  program  (those  aspects  with  which  this  con* 
tract  is  directly  involved)  designed  to  provide  onswers 
to  the  above  questions. 

12*238 

RADC*TDR*62*238,  IMPROVED  DELAY  LINE  TECH* 
NIQUES.  Final  Rpt,  June  1962,  97p.  inci  illus.  P: 
4506,  T;  45359.  C;  AF  30(602)-2055,  General  Electric 
Co.,  Electronics  Lob.,  Syracuse,  N.Y.  S.  W.  Theon, 
R.  C.  Roberts,  W.  C.  Wang.  ASTIA:  Code  XX. 

Unclassified 

Results  are  presented  far  a  cantinued  program  on  delay 
line  development.  Work  was  concerned  with  the  two 
major  areas  of  dispersive  ultrasonic  delay  lines,  and  of 
thin  ferroelectric  ceramic  sheet  lines. 

Ceromic  sheet  lines  were  studied  theoretically  and  ex* 
perimentolly,  and  a  number  of  novel  configurations  are 
presented.  Ceramic  sheet  lines  offer  the  possibility  of 
building  ultrasonic  deloy  lines  with  relatively  small  time 
deloy  *  bandwidth  products  having  large  numbers  of 
taps.  Tap  spacing  can  be  made  less  than  the  resolution 
time,  and  tronsducer  reflections  ore  minimol  because 
transducers  and  delay  path  utilise  the  some  material  with 
the  same  acoustic  impedance  and  with  no  intermediate 
bonds.  Time  *  bandwidth  product  is  limited  at  present 
by  attenuation  in  ferroelectric  ceramic  materials  suited 
to  this  qiplicotion.  One  application  is  described,  which 
provides  an  ultrasonic  means  for  scanning  an  image  orea 
to  provide  a  raster  suitable  for  television  comeros  or 
image  display. 

Dispersive  delay  line  development  was  continued  from  a 
previous  RADC  program.  Bandwidths  and  operating  fre¬ 
quencies  were  increased  substantiolly,  strip  configura¬ 
tions  have  been  developed,  and  practical  lines  suitable 
for  pulse  compression  systems  were  built,  both  in  breod- 
board  form  and  in  finished  packages  suitable  for  system 
use.  The  results  of  operation  in  a  laboratory  pulse  com¬ 
pression  system  ore  presented. 

12*240 

RADC-TDR-62-240,  MULTIPLE  ANTENNA  NULL  IN¬ 
SERTION  ADAPTIVE  CORRELATOR  (MANIAC).  Final 
Rpt,  Apr  1962,  113p.  incI  illus.  C:  AF  30(602)*2129, 
Advance  Projects  Dev.  Sec.,  General  Electsic  Co.,  Syro* 
euse,  N.Y.  Andrew  Cokus.  SRN:  GE  Rpt  TIS  R62EMH22. 
ASTIA:  Code  XX.  Secret 


12*243 

RADC*TDR*62*243,  THEORETICAL  AND  EXPERIMEN¬ 
TAL  INVESTIGATION  OP  LARGE-SIGNAL  TRAVELING 
WAVE-TUBE.  Qrtly  Progress  Rpt  No.  7,  1  Apr  1962,  87p. 
inci  illus.  P:  5573,  T:  557303.  C:  AF30(602)-2303,  Uni¬ 
versity  of  Michigan,  Ann  Arbor,  Mich.  C.  A.  Brackett, 
S.  K.  Cho,  G.  T.  Lonrad  and  others.  ASTIA:  AD  278569, 
Code  AA.  Unclassified 

The  calculation  of  space-charge  weighting  fuiKtions  for 
o  finite  diomoter  olectron  boom  are  presented  for  both  the 
axial  and  radial  spoco-ehorge  forces.  The  beam  is  di¬ 
vided  into  six  annual  rings  and  forces  on  a  (tarticulor 
electron  due  to  other  electrons  in  tho  same  ring  and  in 
other  rings  ore  occounted  for. 

Now  experimental  results  on  variable-pitch  helix  travel¬ 
ing  wave  tubes  ore  presented  and  maximum  efficiency 
figures  of  45X  ore  indicated.  Saturation  data  indicate 
power  limiting  over  a  very  wide  range  of  drive  powers. 

Results  on  X-bond  elliptic  cavity  couplers  indicate  that 
low  VSWR  and  insertion  loss  can  be  achieved  over  very 
wide  bandwidths  both  with  coaxial  lines  and  with  wave¬ 
guide  coupling. 

Initial  computer  results  on  the  potential  distribution  in  o 
two-dimonsionol  diode  are  presented  and  correlated  with 
one-dlmensionol  results. 

12-244 

RADC-TDR-62-244,  PENETRATION  AND  THERMAL 
DISSIPATION  OF  MICROWAVES  IN  TISSUES.  Final  Rpt 
14  June  1962,  116p.  inci  illus.  P:  5545,  T;  45466.  C: 
AF  '30(602)-2344,  University  of  Pennsylvania,  Electro¬ 
medical  Lob.,  The  Moore  School  of  Electrical  Engineer¬ 
ing,  Philadelphia  4,  Pa.  A.  Anne,  M.  Saito,  0.  M.  Salati, 
H,  P.  Schwon.  SRN:  62-13.  ASTI  A:. Code  XX. 

Unclassified 

Reseorch  on  the  scattering  and  absorption  cross  sec¬ 
tions  of  lossy  dielectric  objects  and  their  biological 
significance  was  carried  out  in  two  phases:  (1)  Theo¬ 
retical  and  (2)  experimental. 

In  the  first,  expressions  were  developed  for  the  relative 
absorption  and  Mis  scatter  cross  sections  of  homogene¬ 
ous  isotropic  spheres,  homogeneous  infinite  cylinders 
and  a  homogeneous  sphere  having  a  concentric  shell  of 
different  material  when  the  materials  used  had  complex 
dielectric  constants  and  the  objects  were  exposed  to 
uniform  plane  electromagnetic  waves  in  air.  The  ranges 
of  parameters  explored  were  those  characteristic  of  bio¬ 
logical  materials  in  the  frequency  range  of  400  mc/s  to 
10  gc/s.  Dispersion  equotions  for  extending  the  results 
to  other  frequencies  ore  given. 

In  the  experimental  phase,  measurements  were  made  on 
sphericol  phontoms,  os  well  as  doll  phantoms  of  human- 
shape.  Electrolytes  used  in  the  phantoms  were  devel¬ 
oped  having  electrical  properties  of  biological  tissue. 
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1^251 

RADC-TDR.<2-2S1,  SPECTRUM  SIGNATURE  MEASURE¬ 
MENT  ON  AIR  FORCE  MOBILE  CMMUNICATION  VAN 
AN/GRC-37  (R-278B/GR.  T.317A/6R)  R-390A/URR, 
BC-«10E  AND  BC-640B  at  GAINESVILLE,  VA.  Mar 

1963,  3S3p.  inel  illut.  C:  AF  30(603)-2S37.  Joniky  & 
Bailty,  A  Div.  of  Atlantic  Raioorch  Corp.,  Waihington, 
D.C.  and  AUxondria,  Va.  ond  Frodorick  Rataareh  Corp., 
Whooton,  Md.  C.  P.  McCall.  ASTIA:  Coda  XX. 

Uncioisiliad 

Dotailod  roiultt  arc  protantod  of  tpoctrum  tignatura 
maaiuronionti  on  communicotiont  oquipmont  in  on  AF 
Mobil#  Communication  Von  ftotionod  at  Gainosvill#,  Va. 
Moaturomont  rotulta  arc  given  in  accordance  with  MC- 
PSS  reviled  1  Sept  1961. 

13-252 

RADC-TDR-62-252.  PRECISE  LONG  RANGE  RADAR 
DISTANCE  MEASURING  TECHNIQUES  (Phaiell).  1 

July  1962,  198p.,  inci  itlui.  P:  5703,  T:  570302.  C: 
AF  30(602)*2196,  General  Dynomici,  Aitronoutici,  Son 
Diego,  Calif.  B.  A.  Beach,  E.  J.  Matson,  R.  A.  Bowers 
and  others.  SRN;  AE62-0484.  ASTIA;  AD  281737,  Code 
AA.  Unclassified 

An  evaluation  and  comparative  analysis  of  several  basic 
tracking  techniques  were  recently  conducted.  The  study 
results  ond  predesign  information  of  a  selected  trocking 
system  ore  presented.  The  evaluotion  considered  the 
use  of  various  tracking  systems  in  tracking  and  guiding 
satellite  and  lunar  spacecraft. 

A  large-scale  digital  computer  was  programmed  to  simu¬ 
late  tracking  of  the  missions.  Tracking-system  evaluo¬ 
tion  and  comparative  analysis  were  conducted  using  this 
computer  simulation.  The  evaluation  and  comporative 
analysis  results  are  presented  and  ore  used  in  the  selec¬ 
tion  of  the  tracking  system  to  be  predesigned. 

The  earth-based  tracking  system  selected  as  superior  for 
the  mission  of  major  interest  uses  the  multiple-ranging 
technique.  The  system  is  called  PROCTOR,  a  Precise 
Range  Only  Cislunar  Tracking  and  Orbit  Reduction 
System. 

12-256 

RADC-TDR-62-256,  SPACE  SURVEILLANCE.  July 
1962,  S5p.  incI  illus.  F.  I.  Diamond.  ASTIA;  AD  331348, 
Code  AA.  Secret 

This  report  represents  an  investigotion  of  space  surveil¬ 
lance.  The  objective  has  been  the  determination  of  the 
applied  research  necessary  and  desirable  to  provide  an 
improved  space  survel.llaneecapobility  in  the  next  decade. 

Some  general  requirements,  applicable  to  the  oreas  of 
early-warning  and  reconnoissonce,  are  developed.  The 


capabilities,  limitations  ottd  potentialities  of  radar,  in¬ 
frared,  reflected  sunlight,  ultraviolet,  and  coherent  light 
ore  compared,  and  the  efficiency  of  possible  sensor  lo¬ 
cations  such  os  the  earth  or  earth  satellites  is  studied. 

A  possible  cislunar  surveillance  system  configuration 
based  on  sensor  and  siting  capabilities  is  described. 

12-257 

RADC-TDR-62-257,  CARBON  MONOXIDE  TIME  STAND¬ 
ARD.  Final  Rpt,  Apr  1962,  88p.  inci  illus.  C;  AF  30 
(602)-2249,  National  Co.,  Inc.,  Malden,  Mass.  ASTIA; 
AD  282246,  Code  AA.  Unclassified 

This  report  covers  the  design  and  construction  phase  of 
the  research  and  development  program  undertaken  at  Na¬ 
tional  Co.  to  extend  the  precision  and  accuracy  of  molec¬ 
ular  beam  frequency  standardization  by  increasing  the 
transition  frequency  to  the  region  of  100  kmc.  The  major 
objective  of  the  program  is  to  increase  the  frequency 
stability  of  the  molecular  beam  time  standard  by  one 
order  of  magnitude. 

Emphasis  in  this  phase  of  the  program  has  been  placed 
on  construction  of  on  experimental  molecular  beam  tube 
and  detector-ionizer  to  detect  the  presence  of  a  C^^O^^ 
molecular  beam  and  on  a  study  of  the  rotational  states 
of  carbon  monoxide  to  determine  parameters  required  for 
subsequent  phoses. 

A  stobilized  source  of  excitation  radiation  of  frequency 
115  kmc  has  been  constructed  and  tested.  Output  power 
from  this  source  should  be  sufficient  to  drive  the  molec¬ 
ular  beam. 

12-263 

RADC-TDR-62-263,  MACROSCOPIC  EQUATIONS  GOV¬ 
ERNING  THE  INTERACTION  OF  ELECTROMAGNETIC 
WAVES  WITH  NON-UNIFORM  PLASMA  FLOWS.  14th 
Tech  Note,  Aug  1962,  16p.,  9  refs.  P;  5561,  T:  556103. 
C;  AF  30(602)-1968,  Advance  Projects  Dev.  Sec.,  Gen¬ 
eral  Electric;  Co.,  Syracuse,  N.Y.  Dr.  K.  T.  Yen.  ASTIA; 
Code  XX.  Unclossified 

A  method  of  anolysis  for  the  interaction  between  electro 
magnetic  waves  and  a  non-uniform  plasma  flow  is  pre¬ 
sented.  The  electromagnetic  waves  are  taken  to  be  in 
the  microwave  range.  By  using  a  fully-ionized  gas  as  a 
model,  two  coupled  sets  of  macroscopic  equations  are 
obtoined;  the  flow  equations  and  the  field  equations. 
Speciol  consideration  is  given  to  the  case  where  diffu¬ 
sion  and  charge  separation  can  be  disregarded.  It  is 
shown  that  both  sets  of  equations  can  be  reduced  to  use¬ 
ful  forms.  Physical  significance  of  these  equations  and 
extension  of  this  method  to  include  charge  separation 
and  partially  ionized  plosmas  are  briefly  discussed. 

12-264 

RADC-TDR-62-264,  INTERACTION  OF  MICROWAVE 
RADIATION  WITH  A  WEAKLY  IONIZED  CAS.  15th  Tech 
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Notr,  Aug  1962,  f.\p.,  6  rofi.  P:  5561,  T;  556103.  C: 
AF  30(602)*  196?,  Advance  Projoett  Dov.  Sac.,  (jonoral 
EUetric  Cn,,  Syracuia,  N.Y.  Or.  A.  Parkoff.  ASTIA; 
■Coda  XX.  Uneloadfiod 

Propogiitlon  of  intonio  microwavot  in  a  ploamo  it  itud* 
iod.  coniidorationt  or#  utod  to  study  tho 

onorgy  gain  of  an  oloctron  acted  on  by  on  oltornoting 
oUctric  field,  colliiioni  with  heavy  porticloe,  and  col¬ 
lisions  with  other  electrons.  The  conditions,  under  which 
each  of  these  instances  is  important,  are  illustrated. 
The  Boltimann  equation  it  applied  to  a  plasma  in  which 
conditions  vary  slowly  compared  to  the  time-variation  of 
the  applied  microwave  field.  Elastic,  excitation,  ond 
icnization  collisions  ore  included  in  the  analysis.  The 
current-versus  voltage  relation  it  studied  for  teverol 
idealized  collision  cross  sections  under  steady  state 
conditions.  The  dispersion  relation  (dependence  of  the 
wave-number  on  the  microwave  frequency)  is  derived,  and 
is  found  to  depend  on  the  electric  field  intensity,  A  var¬ 
iational  principle  is  given  which  may  prove  useful  in 
finding  the  ionization  rote,  using  a  trial  function  for  the 
electron  velocity  distribution  function. 

12-269 

RADC-TDR-62-269,  ANALYSIS  OF  FAILURE  MECHAN¬ 
ISMS  WITH  HIGH  ENERGY  RADIATION.  Qtrly  Rpt  No. 
1.  1  Apr  1962,  32p.  inci  illus.  P;  5519,  T:  551902.  C; 
AF  30(602)-2596,  Hughes  Aircraft  Co.,  Fullerton,  Colif. 
C.  B.  Schoch,  V.  R.  Honnold,  In  OTS.  ASTIA:  Code  XX. 

Unclassified 

This  program  is  being  conducted  to  analyze  and  identify 
specific  modes  of  failure  in  semiconductor  materials, 
semiconductor  devices,  and  insulating  materials  with  the 
use  of  high-energy  radiation.  During  the  first  three 
months  of  this  contract  a  literature  search  was  con¬ 
ducted  with  particular  emphasis  on  rodiation  effects  in 
semiconductors;  a  program  outline  for  the  remainder  of 
the  contract  was  established,  and  a  preliminary  experi¬ 
mental  program  on  the  effects  of  gamma  radiation  on 
germanium  and  silicon  diodes  was  partiolly  completed. 
Special  tools  for  analysis  of  the  structure  of  materials, 
such  as  nuclear-magnetic  resonance  and  electron-para¬ 
magnetic  resonance  are  under  development  and  will  be 
applied  as  soon  as  they  become  available. 

12-276  (Vol  I  &  II) 

RADC-TDR-62-276,  Vol  I,  Secret-Vol  II,  Unclass., 
INVESTIGATION  OF  OPTICS  FOR  A  RADIATION 
WEAPON  SYSTEM.  Vol  l-Qtrly  Tech  Note,  Vol  II- 
Appendices,  1  May  1962.  Vol  I  13p.;  Vol  II  75p.  P; 
5561,  T:  556104.  C:  AF  30(602)-2638,  Westinghouse 
Defense  Center,  Friendship  International  Airport,  Box 
1897,  Baltimore  3,  Md.  Vol  #1  -  ASTIA:  AD  331200, 
Code  AA.  Vol  ttW  -  ASTIA:  AD  282343,  Code  AA. 

Secret 

The  optical  portion  of  a  device  for  delivering  high  en¬ 
ergy  densities  of  optical  frequency  electromagnetic  radi¬ 


ation  to  a  point  in  space  is  dlseustod.  The  energy  it 
ottumed  generated  in  an  active  loser  material.  The 
problems  of  extracting  this  energy  coherently  and  focus¬ 
ing  it  are  considered.  Limitations  due  to  optical  mate¬ 
rial  considerations  and  fabrication  restraints  are  in¬ 
vestigated. 

12-277 

RADC-TDR-62-277,  INTERACTION  BETWEEN  MICRO- 
WAVES  AND  IONIZED  CAS  BEHIND  A  NORMAL  SHOCK 
WAVE.  16th  Tech  Note,  Sept  1962,  24p.,  9  refs.  P; 
5561,  T:  556103.  C:  AF  30(602)-1968,  Advanced  Proj. 
Dev.  Sec.,  (general  Electric  Co.,  Syracuse,  N.Y.  Dr. 
K.  T.  Yen.  ASTIA:  Code  XX.  Secret 

12-280 

RADC-TDR-62-280,  SECURE  SPACE  COMMUNICA¬ 
TIONS.  Aug  1962,  83p.  incI  illus.  A.  A.  Kunze,  I.  J. 
Gabelman.  ASTIA:  Code  NC.  Secret 

This  study  examines  the  stote  of  the  art  in  secure  com¬ 
munications  in  space  and  postulates  the  requirements, 
techniques  ond  systems  networks  applicable  for  the 
1965-1980  time  period.  The  types  of  traffic  and  assoc¬ 
iated  communications  requirements  are  examined,  with 
the  oim  of  forecasting  applicable  security  techniques. 
The  study  considers  spread  spectrum  techniques  such  as 
frequency-time  hopping  ond  pseudorandom  noise  modu¬ 
lation,  the  role  narrow  beam  geometry  ploys  in  secure 
space  communications,  and  the  effect  this  hos  on  spe- 
ciolized  requirements  for  equipment  in  microwave,  milli¬ 
meter  and  optical  portions  of  the  spectrum.  Research 
and  development  areas  which  should  be  initiated  or  em¬ 
phasized  to  permit  realization  of  a  secure  space  com¬ 
munications  capability  within  the  stipulated  time  period 
ore  delineated. 

12-282 

RADC-TDR-62-282,  ANTENNA  HARDENING  STUDY. 

Final  Rpt,  May  1962,  287p.  inci  illus.  and  tables.  P: 
4519,  T:  45541.  C:  AF  30(602)-2515,  Melpar,  Inc,  Falls 
Church,  Va.  Paul  E.  Taylor,  ASTIA:  Code  NC.  Secret 

This  report  presents  the  findings  of  the  Antenna  Harden¬ 
ing  Study.  The  object  of  the  study  was  to  establish  de¬ 
sign  criteria  and  engineering  drawings  for  high-gain  (50 
db)  antenna  systems  in  the  2-10  gc  frequency  bond  pos¬ 
sessing  varying  degrees  of  hardness.  Degrees  of  hard¬ 
ness  specified  are  1(X)  psi,  and  500  psi  overpressure 
regions. 

Higher  frequencies,  10  gc  and  higher,  require  smaller 
antennas  than  lower  frequencies  and  the  antenna  systems, 
can  be  hardened  in  the  some  manner  as  present  missile 
systems.  If  frequencies  in  the  order  of  2  gc  are  required 
a  clear  cut  solution  is  not  yet  availoble.  The  array  ort- 
tenna  is  the  only  high-gain  microwave  antenna  capable 
of  continuous  use,  but  for  50  db  gain  with  an  electroni¬ 
cally  steerable  beam  an  enormous  number  of  components 
are  required,  and  they  ore  very  expensive. 
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^213 

RADC-TDR-62-2S3,  CASCADED  LINl  TERMINATIONS 
WITH  EQUAL  RIPPLE  RESPONSE.  23  F*b  1962,  43p., 
3  reft.  C;  AF  30(602)- 1984,  Polytechnic  Inititute  of 
Brooklyn,  55  Johnson  St.,  Brooklyn  I,  N.Y.  Herbort 
Allen  Stodmore.  SRN:  PI8MRI-971-61.  ASTIA;  Code  XX. 

Unelottified 

The  optimal  broodbond  matching  of  o  termination  con- 
tilting  of  on  arrangement  of  multipio  tectiont  of  lott- 
lott,  reciprocal  trontmittion  lino  and  o  rotittor  it  con- 
tidered.  A  design  procedure  using  synthesis  techniques 
it  developed  on  a  transmission  lino  description  using 
the  transfer  scattering  matrix  and  on  equal  ripple  re¬ 
sponse  function.  A  design  procedure  it  outlined  ond 
designs  for  a  two,  three  and  four  section  termination  ore 
obtained.  An  intermediary  result  it  that  for  the  greater 
bandwidth  the  transmission  line  in  the  short  circuited 
stub  should  hove  as  large  a  characteristic  impedance  at 
is  possible. 

12-284 

RADC-TDR-62-284,  MAGNETOHYDRODYNAMIC  STA¬ 
BILITY  OF  A  TOROIDAL  PLASMA  STRUCTURE.  Re¬ 
search  Rpt,  10  May  1962,  42p.  C:  AF  30(602)-2149, 
Polytechnic  Institute  of  Brooklyn,  55  Johnson  St.,  Brook¬ 
lyn  1,  N.Y.  Jeffrey  Freidberg.  SRN:  PIBMRI-1025-62 
ASTIA:  Code  XX.  Unelostified 

Before  thermo  nuclear  energy  con  be  safely  and  effi¬ 
ciently  hornatted,  the  problem  of  confining  the  ‘hot 
plasma*  mutt  first  be  solved.  The  solution  to  this  prob¬ 
lem  involves  a  complete  investigotion  of  both,  the  micro¬ 
scopic  and  macroscopic  instabilitios,  which  arise  when 
the  attempt  it  made  to  confine  a  plasma  by  magnetic 
fields. 

The  purpose  of  this  report  it  to  mocroscopicolly  treat 
the  problem  of  stability  in  a  specific  plotma  configuro- 
tion.  There  are  numerous  possibilities  for  different 
types  of  stabilities  and  instabilities  which  can  arise 
in  the  given  configuration.  However,  only  one  mode  of 
plasma  motion  it  considered  in  this  report.  The  results 
of  the  investigation  indicate  that  for  this  mode  the  plasma 
is  stable  under  a  great  variety  of  perturbations.  Under 
certain  conditions,  nevertheless,  the  plasma  it  found  to 
be  unstable, 

12-285 

RADC-TDR-62-285,  DYNAMIC  PROGRAMMING  TECH¬ 
NIQUES.  Final  Rpt,  20  May  1962,  133p.  inci  illut.  C: 
AF  30(602)-2421,  Sylvanio  Electronic  Sys.,  40  Sylvan 
Rd.,  Waltham  45,  Matt.  ASTIA:  AD  282170,  Code  AA. 

Unclassified 

This  report  consists  of  three  ports.  The  first  is  a  sys¬ 
tematic  discussion  of  dynamic  programming  at  a  tech¬ 
nique  for  treating  multivariable  optimiiotion  problems  as 
a  sequency  of  single  variable  conditional  optimixations. 


Optimisation  problems  involving  stochostic  elements, 
which  we  have  termed  Stochastic  Programming  are  alto 
considered.  Stochostic  Programming  is  rigorously  de¬ 
fined  as  that  field  arising  from  Statistical  Decision 
Thoory  when  the  underlying  probability  tpoce  is  o  pro^ 
uct  ever  the  possible  decisions  of  the  classes  of  sto¬ 
chastic  procettet  available.  Representation  theory  it 
intioducod  into  the  stochastic  programming  framework  to 
derive  computationally  at  well  as  conceptually  odvon- 
tageous  reformulations. 

Port  II  presents  applications  of  the  ideas  discussed  in 
Port  I,  while  Part  III  discusses  idea  of  invariant  embed¬ 
ding  and  its  relationship  to  boundary  values  problems 
and  the  calculus  of  variations. 

12-287 

RADC-TDR-62-287,  MILLIMETER  WAVE  RESEARCH. 
Tech  Note  No.  4,  31  May  1962,  23p.  incI  figs.  AFSC  P: 
4506,  T:  450602.  C:  AF  30(602)-2457,  E.C.I.,  Timonium, 
Md.  J.  M.  Cotton,  M.  Cohn.  ASTIA:  AD  278656,  Code 
AA.  Unclassified 

This  report  is  concerned  with  transmission  systems  for 
use  in  the  submillimeter  wavelength  region.  An  exten¬ 
sion  of  the  theoretical  onolysit  of  trough  waveguide  it 
given.  The  computed  launching  efficiencies  using  mag¬ 
netic  line  source  excitotion  ore  presented  in  normalized 
form.  A  discussion  of  oversized  and  highly  overmoded 
waveguide  structures  it  included.  Theoretical  attenua¬ 
tion  characteristics  for  lossy  woll  and  reflecting  wall 
cates  are  compared.  The  present  status  of  a  measure¬ 
ment  system  for  the  submillimeter  region  it  indicated. 

12-288 

RADC-TDR-62-288,  THE  DIFFUSION  OF  MAGNETIC 
FIELDS  IN  MOVING  CONDUCTORS.  Research  Rpt,  4 
June  1962,  42p,  C:  AF  30(602)-2149,  Polytechnic  Insti¬ 
tute  of  Brooklyn,  55  Johnson  St,,  Bro^lyn  1,  N.Y. 
Melvin  Sandler.  SRN:  PIBMRI-1000-62.  ASTIA:  Code 
XX.  Unclassified 

A  source  of  high  energy  electrical  pulses  is  needed  in 
such  fields  at  thermonuclear  research  and  radar.  An  ef¬ 
ficient  method  of  producing  these  pulses  is  to  directly 
convert  mechanical  energy  into  an  electrical  form.  This 
process  of  electromechanical  energy  conversion  requires 
strong  interaction  between  a  magnetic  field  and  moving 
conductors.  In  this  report,  a  model  of  an  electromechan¬ 
ical  pulser  it  studied  with  emphasis  upon  the  process  of 
diffusion  of  fields  into  the  physical  conductor. 

12-290 

RADC-TDR-62-290,  PULSE  GENERATION.  Tech  Note, 
21  May  1962,  55p.  14  refs.  C:  AF  30(602)-2149,  Poly¬ 
technic  Institute  of  Brooklyn,  55  Johnson  St.,  Brooklyn 
1,  N.Y.  Enrico  Levi.  SRN:  PIBMRI-1007-62.  ASTIA: 
Code  XX.  Unclassified 
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Th«  ratuitt  of  invaatigotlona  on  ganorollan  shaping  ond 
control  o<  high>powar  alaetric  pulaos  ora  tummoritad. 
Tha  following  topics  ora  Ineludod:  I.  Oasign  of  iron  and 
air  corod  alactromachonieol  pulsars.  Strong  intsroetion 
batwaan  alactroniognatic  fialds  and  moving  conducting 
madia;  2.  Mognatic  flux  pump,  o  davica  for  ganarotion  of 
high  intansity  mognatic  fialds;  and  3.  Oasign  of  oir-corsd 
wotar-coolad  mognats. 

12-292 

RADC-TDR-i2-292.  COHERENT  OPTICAL  SURVEIL¬ 
LANCE  DEVICES.  First  Qtrly  Rpt,  1  Juno  1962,  IlSp. 
inci  illus.  C:  AF  30(602)-2710,  Eloctro-Opticol  Sys., 
Inc.,  Potodano,  Calif.  R.  E.  Brodaly.  SRN:  EOS  Rpt 
No.  2330-Q-1.  In  OTS.  ASTIA;  AD  283052,  Coda  AA. 

Unclossifiad 

Oasign  considorotions  hova  baan  modo  ond  dasigns  finol- 
izod  for  o  gas  coll  voriobla  phasa  shiftor  to  provida  180° 
phosa  shift  of  light  at  7000  X  with  o  sansitivity  of  battar 
than  I  °.  A  study  of  tha  ralotiva  marits  of  doubla  boom 
and  multipla  boom  mathods  of  calibrating  tha  phosa 
shiftar  using  incoharont  light  (\  5461)  has  baan  moda. 
A  survey  of  photomultipllar  tubas  has  baan  moda  to  sa- 
laet  that  tuba  which  will  ba  most  usaful  for  calibration 
and  avoluotion  purposas. 

12-296 

RADC-TDR-62-296,  CALCULATION  OF  DISTRIBUTED 
CONSTANTS  OF  MULTIWIRE  LINES.  10  May  1962,  31p. 
incI  7  rafs.  P:  8505,  T;  85014.  C:  AF  30(602)-2213, 
Polytachnic  Inst,  of  Brooklyn,  Brooklyn  1,  N.Y.  Ahio 
Motsomoto.  SRN:  PIBMRI-991-62.  In  OTS.  ASTIA: 
Coda  XX.  Unclossifiad 

Synthesis  with  multiwira  line  has  become  a  new  tech¬ 
nique  which  is  useful,  in  higher  fraquoncias,  in  moating 
broader  raquiramants. 

The  characteristics  of  networks  synthasizad  with  multi¬ 
wire  lines  con  be  completely  determined  by  the  distrib¬ 
uted  constants  of  the  lines  along  with  thair  lengths. 
Exact  formulae  for  tha  distributed  constants  ore  known 
only  for  linos  with  vary  simple  constructions  such  os 
coaxial,  balanced  pairs  and  star  quods. 

This  report  treats  tha  method  of  colculoting  the  distrib¬ 
uted  constants  of  o  line  consisting  of  three  conductors, 
one  is  tha  shield  and  tha  other  two  are  inner  conductors. 

Tha  method  takas  its  origin  from  H.  Kodan's,  but  o  great 
deal  of  contrivances  has  baan  given  to  obtain  fast  con¬ 
vergence. 

A  short  tobla  is  given  for  tha  distributed  capacitances 
and  inductances  of  the  line,  in  which  one  of  tha  two 
inner  conductors  is  coaxial  with  tha  shield  and  tha  other 
off-oxiol.  This  configuration  con  easily  ba  transformed 
into  other  configurations  with  both  inner  conductors  ofL 
axial  with  the  shield. 


Soma  opproxlmota  formulae  ora  olso  given  to  allow  o 
foster  estimation  of  tha  distributed  constants  of  tha  line. 

Comments  ora  also  mode  on  slot-coupled  lines  and  sym¬ 
metrical  two-wiro  lines. 

1^298 

RADC-TDR-62-298.  THE  MASKING  OF  SPEECH  BY 
HIGH-  AND  LOW-PASS  NOISE.  July  1962,  7p.  inci  illus. 
P:  4519,  T:  451905.  W.  R.  Dyer.  In  OTS.  ASTIA:  AD 
283122,  Coda  AA.  Unclassified 

With  increased  raquiramants  in  the  field  of  military  com¬ 
munications,  0  greater  need  for  information  on  noise  in- 
tarfarenca  is  apparent.  This  is  aspaciolly  true  in  tha 
light  of  current  emphasis  on  systems  integration,  wheraii, 
communications  play  such  an  important  role.  This  re¬ 
port  is  based  on  o  continuation  of  research  undertaken  to 
determine  the  influence  on  spaach  communications  of 
various  forms  of  interference  commonly  encountered  in 
sophisticated  electromagnetic  communications  systems. 

A  study  on  the  mosking  of  spaach  with  shaped  random 
noise  is  described.  Harvard  phonetically-balanced  word 
lists  were  mixed  with  noise  at  five  intensity  levels  and 
eleven  frequency  cutoff  limits.  Five  well-trained  sub¬ 
jects  listened  in  isolation  to  the  composite  signal  pre¬ 
sented  over  headphones.  Data  ore  presented  in  both 
tabular  and  graphic  form,  showing  the  intelligibility  re¬ 
maining  under  eoch  masking  condition. 

Both  high-pass  and  low-pass  noise  conditions  resulted 
in  complete  masking  at  the  lowest  signol-to-noise  ratio. 
An  amplitude-related  shift  in  the  crossover  points  for  the 
high-  and  low-pass  masking  functions  was  noted  and  is 
attributed  to  o  ’downward  spread  of  masking*  effect. 

12-299 

RADC-TDR-62-299,  AN/FSS-1(XW-1)  ELECTRONIC 
ALARM  SET.  3  Aug  1962,  Final  Engineering  Rpt,  105p. 
inci  illus.  P:  4537,  T:  453703.  C:  AF  30(635)- 19854, 
Sylvonio  Electronic  Sys.,  Mountain  View,  Calif.  SRN: 
62R14.  ASTIA:  AD  331198,  Code  AA.  Confidential 

12-300 

RADC-TDR-62-300,  HIGH-POWER  X-BAND  AMPLIFIER 
SAX- 195  DEVELOPMENT.  Second  Tech  Note,  May  1962, 
17p.  inci  illus.  P:  5573,  T:  557303.  C:  AF  30(602)- 
2526,  Sperry  Gyroscope  Co.,  Great  Neck,  N.Y.  SRN: 
NA-8240-8294-2.  ASTIA:  Code  XX.  Confidential 

12-301 

RADC-TDR-62-301,  FEASIBILITY  STUDY  OF  A  HIGH 
PERFORMANCE  ANTENNA  TEST  RANGE.  19  Oct 

1962,  175p.  inci  illus.,  22  refs.  P:  HRB,  T:  4.  C:  AF 
*  30(602)-2445,  HRB-Singer,  Inc.,  State  College,  Pa.  A.  J. 
Camponella,  C.  F.  Douds,  R.  E.  Wolfe.  SRN:  289.4-F 
ASTIA:  Code  XX.  Unclossified 
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A  high  parfermane*  ontanno  ranga.it  naadaJ  to  ba  abla 
to  provida  odaguota  data  about  now  ond  old  tyttaoit  for 
tha  RFI  Compatibility  Program  el  tha  DOD.  Tha  major 
probitmt  in  tha  datign  of  o  ronga  ora  to  provide  oda- 
quota  tpoeing  for  for  field  maoturamantt  ond  to  provido 
tufficiontly  uniform  illuminotion  el  the  ontanno  under 
tait.  Analytical  traotmont  it  given  to  the  Prounhofar 
aquation  for  ontanno  tpoeing,  tha  dalibarota  uta  of  tha 
range  turfoet  raflaetien,  and  tha  uta  of  a  romped  lurfoct 
ond  faneat  to  ovoid  undatirad  acottaring  obova  L'bmid. 
Racaivar  gating  and  PM  tochniquat  ora  onolyxad  for 
eliminating  scattering  from  beyond  tha  range.  A  6000-ft 
range  with  a  movable  tronamittar  unit  and  adjuttobla 
height  transmitter  ontanno  it  rocommandad  for  inttollo- 
tion  on  tha  RADC  Varono,  New  York,  test  site. 


12-304 

RADC-TDR.62-304,  PSEUDO  RANDOM  ARRAY  INVES¬ 
TIGATION.  Tech  Note  No.  I,  14  May  1962,  3Sp.  inci 
iilui,  31  raft.  P;  4506,  T:  450604.  C:  AP  30(602)-2626, 
ECl,  Research  Div.,  1830  York  Rd.,  Timonium,  Md. 
J.  W.  Sharman,  M.  I.  Skoinik.  In  OTS.  ASTIA;  AD  282749, 
Coda  AA.  Unclottifiad 

This  technical  note  datcribat  the  work  performed  during 
tha  first  quarterly  period  of  on  invostigotion  concerning 
ptaudo-rondom  array t.  Particular  amphosit  hot  bean 
placed  on  o  review  of  tha  literature  and  on  tha  develop¬ 
ment  of  tavarol  opproochat  to  ba  used  in  this  program. 
A  ‘ttondord*  array  hot  bean  developed  for  comparison  of 
other  arrays  investigated  in  this  study.  The  field  of 
this  array  hot  been  computed  and  it  included.  Three 
distinct  methods  for  attacking  the  problem  ore  outlined, 
and  tha  progress  mode  under  each  opprooch  is  discussed. 


12-305 

RADC-TDR.62-30S,  APPLICATION  OP  SEMICONDUC¬ 
TOR  DEVICES  TO  HIGH  POWER  DUPLEXERS.  First 
Qtrly  Prog  Rpt,  6  June  1962,  20p.  inci  illut.  P:  4506,  T; 
450^,  C;  AF  30(602)-2656,  Microwave  Assoc.,  Ihc.,. 
Burlington,  Moss.  Joseph  White.  ASTIA:  Coda  XX. 

Unclassified 

The  purpose  of  this  program  it  to  recommend  semicon¬ 
ductor  duplasing  techniques  which  show  o  promise  for 
extending  the  power-handling  capability  of  semiconduc¬ 
tors  whan  used  os  duplexers.  Tha  program  for  this  lost 
quarter  hod  three  particular  otpects;  (1)  A  calculation 
of  the  optimum  junction  parameters  for  an  L-bond  du- 
plexar.  (2)  Calculations  of  the  junction  temperature  rite 
of  packaged  junctions  under  duplexing  conditions.  (3) 
An  investigation  of  tha  circuit  techniques  requisite  to 
perform  measurementt  on  the  packaged  and  integrated 
junction.  The  progress  that  was  made  ip  this  quarter 
on  these  aspects  of  the  program  will  be  described  in  the 
following  report. 


1^^0t  (Val  I  I,  II) 

RADCTDR.61-30B,  Vel  I  &  Vel  II,  ANTI-JAM  TEST  ON 
RADAR  SET  AN/PPS-35.  Sept  1961,  Vel  l-105p.;  Vol 

11- 1  lOp.  inci  Illut.  P;  1978.  C:  AF  30(635)-9544,  Sperry 

Gyretcope  Co.,  Groat  Nock,  N.Y.  Dale  M.  John,  Gilbert 
Leaec,  Jomot  R.  McMahon  and  othert.  SRN:  EB-5295- 
0144.  Vol  I  -  ASTIA:  AD  329912,  Code  AA.  Vol  II  - 
ASTIA;  AD  329913,  Cede  AA.  Secret 

Tattt  ware  performed  on  Radar  Set  AN/FPS-35,  to  eval¬ 
uate  Itt  anti-jam  capability.  The  performance  of  tha  AN/ 
FP&35  CFAR  receivert,  which  include  pulse  compres¬ 
sion  and  Dicke-Fix,  is  presented  and  compared  to  tha 
performance  of  a  timple  lineor  receiver  and  a  conven¬ 
tional  logarithmic  roceiver.  A  captive  jammer,  QRC-114, 
located  at  tha  radar  tower,  wos  used  to  generate  a  jam¬ 
ming  environment  arxl  obtain  accurate  test  data  under 
controlled  conditions.  Many  of  the  tests  were  repeated 
with  tha  jammer  located  at  o  distance  from  tha  radar  to 
simulate  airborne  jamming  under  closely  controlled  con¬ 
ditions.  Finally  a  series  of  airborne  jammer  tests  were 
mode  to  relate  tha  captive  tests  to  actual  conditions. 
Tha  anti-jam  performance  of  tha  FPS-35  is  presented 
through  curves  showing  the  minimum  detectable  signal 
sensitivity  and  falsa  alarm  rata  in  tha  presence  of  vari¬ 
ous  jamming,  such  os,  continuous  wove,  spot  noise,  bar¬ 
rage  noise,  and  swept  jamming. 

12- 310 

RADC-TDR-62.310,  DESIGN  AND  DEVELOPMENT  OF 
COMMUNICATION  TERMINAL  ‘J*.  Final  Rpt,  15  Aug 
1962,  35p.  inci  illus.,  tables.  P:  6502.  C:  AF  30(602)- 
2589,  Sylvanio  Electronic  Sys.,  175  Great  Arrow  Avo., 
Buffolo  7,  N.Y.  F.  Bidell,  C.  Harold,  J.  Lindholm.  SRN: 
TR  34-62.2/A  85-9-5.0-20.  ASTIA:  AD  331224,  Code  AA, 

Secret 

12-311 

RADC-TDR-62-311,  MEASUREMENT  TECHNIQUES  FOR 
OBTAINING  TRANSMITTER  SPECTRAL  OUTPUT.  Tech 
Note  2,  1  Dec  1961,  55p.  inci  illus.  P:  4540,  T:  454001. 
C:  AF  30(602)-2159,  Electro-Mechanics  Co.,  P.O.  Box 
802,  Austin  64,  Texas.  ASTIA:  Code  XX.  Unclassified 

Three-Dimensional  Radiation  Measurements  ware  made 
of  the  AN/FPS-3A  Rodar  ot  the  United  States  Air  Force 
Radar  Station,  Ozona,  Texas. 

This  report  summarizes  the  measurements  made  using 
the  EMCO  Sphere  Technique.  The  data  are  presented  in 
both  the  polar  and  Rectangular  plots  for  the  fundamental 
frequency  of  the  AN/FPS-3A  in  the  form  of  360°  azimuth 
cuts  for  each  5  degrees  of  elevation  between  0  to  70  de¬ 
grees.  Polar  plots  of  the  data  for  the  2nd  harmonic  (0°  - 
20°  elevation),  4th  harmonic  (0°  elevation  only),  5th 
harmonic  (0°  elevation  only)  and  a  spurious  frequency 
(0°  elevation  only)  ore  also  shown.  Information  is  given 
concerning  tha  equipment  arrangements,  shielding  tech¬ 
niques,  and  calibration  techniques  used. 
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12.312 

RADC-TDR41.312.  INTERFERENCE  ANALYSIS  STUDY, 

Final  Rpt,  Jon  1962,  376p.  inel  illu*.  C:  AF  30(602)* 
1934,  Jansky  &  Boiloy,  Div.  of  Atlantic  Rosoorch  Corp., 
Aloxondria,  Vo.  J.  J.  Croneo,  D.  C.  Ports,  K.  G.  Hoisisr 
and  othors.  ASTIA:  AD  283371,  Coda  AA.  Unelossiflod 

Results  of  studios  diroctod  toward  o  solution  of  iho  in* 
torforonco  prodietion  probloni  through  logical  onolysit 
oro  prosontod. 

12-313  (Vol  I) 

RADC.TDR4 1-313,  PROPAGATION  DATA  FOR  INTER¬ 
FERENCE  ANALYSIS,  Vol  I.  Jon  1962,  697p.  inci  illus. 
C:  AF  30(602)- 1934,  Jansky  &  Boiloy,  Div.  of  Atlantic 
Rosoorch  Corp.,  Wash,  D.C.  &  AUxondrio,  Vo.  ASTIA; 
AD  282228,  Codo  AA.  Unclossifiod 

Tho  information  containod  in  this  volumo  on  Propogotion 
Data  for  Intorforoncs  Anolysis  prossnts  mothods  useful 
in  tho  computation  of  propagation  choroctori  sties  for 
persons  involved  in  interference  analysis  and  prediction. 
The  data  include  theoretical  equations,  worked-out  ex¬ 
amples,  and  representative  curves  showing  typical  infor¬ 
mation  for  most  all  modes  of  propagation  encountered. 

12-313  (Vol  II) 

RADC-TDR-61-313,  Vol  II,  PROPAGATION  DATA  FOR 
INTERFERENCE  ANALYSIS.  Jon  1962,  406p.  incI 
illus.  C;  AF  30(602)-1934,  Jansky  8<  Bailey,  Div.  of 
Atlantic  Research  Corp.,  Wash,  D.C.  &  Alexandria,  Vo. 
ASTIA;  AD  282630,  Code  AA.  Unclossified 

The  information  contained  In  this  second  volume  on 
Propogotion  Data  for  Interference  Analysis  is  part  of 
contract  AF  30(602)-1934  to  produce  a  codification  of 
methods  useful  in  the  computation  of  propogotion  char¬ 
acteristics  for  person  involved  in  interference  analysis 
and  prediction.  Working  curves  only,  ore  presented  in 
this  volume  in  order  to  enhance  the  value  of  Volume  I  by 
supplying  the  Radio  Frequency  Interference  Engineer 
with  data  whereby  he  con  moke  quick  estimates  to  aid 
in  the  analysis  of  interference. 

12-3 13x 

RADC-TDR-62-313,  STUDY  AND  INVESTIGATION  OF 
MILLIMETER  AND  SUBMILLIMETER  RECEIVER  TECH¬ 
NIQUES.  Tech  Documentary  Rpt  I,  1  June  1962,  43p. 
inci  illus.,  32  refs.  P;  4505,  T;  45216.  C;  AF  30(602)- 
2456,  Elec.  Eng.  Research  Lob.,  University  of  Illinois, 
Urbona,  Illinois.  P.  D.  Coleman,  W.  H.  Steier.  ASTIA; 
Code  XX.  Unclassified 

The  purpose  of  this  program  is  to  develop  video  electro¬ 
magnetic  detection  schemes  which  ore  usable  in  the 
millimeter-infrared  region. 

The  analysis  and  evaluation  of  pyroelectric  effect  de¬ 
tectors  and  antiferromagnetic  detectors  is  presented. 


The  pyrealectrie  effect  detector  lacks  the  sensitivity  of 
conventional  thin  film  bolometers  and  thermistors  but  has 
o  response  time  which  is  several  orders  of  magnitude 
better.  Antiferremagnetic  detectors  appear  feasible  if 
their  low  temperature  requirement  is  acceptable. 

Other  defection  schemes  which  ore  discussed  but  which 
have  not  been  fully  investigated  include  Hall  effect  d^ 
vices,  photodetection  schemes,  electron  heating  in  In¬ 
trinsic  semiconductors,  and  superconducting  devices. 
Since  the  detector  must  be  compatible  with  submillime¬ 
ter  wave  transmission  systems,  a  Geubou  beam  type 
waveguide  with  a  design  frequency  of  75  kmc  has  been 
constructed  for  use  in  evaluating  detection  schemes. 
The  design  doto  for  this  transmission  line  is  presented 
along  with  loss  measurements.  To  aid  in  making  meas¬ 
urements  on  the  line,  a  resonator  ord  a  Michelson  inter¬ 
ferometer  hove  been  constructed.  The  problems  associ¬ 
ated  with  efficient  launching  of  the  beam  modes  and  with 
focusing  the  beam  waveguide  distributions  for  detection 
purposes  ore  also  investigated. 

12-315 

RADC-TDR-62-315.  CRITERIA  FOR  GROUP  DISPLAY 
CHAINS  FOR  THE  1962-1965  TIME  PERIOD.  July  1962, 
29p.  inci  illus.,  tables.  E.  J.  Kennedy,  A.  P.  Deminco, 
R.  M.  LaSalle.  ASTIA;  AD  283390,  Code  AA. 

Unclassified 

The  guide  provides  porometers  for  o  single  Group  Dis¬ 
play  Chain  that  will  meet  most  Command  and  Control 
Systems  requirements  for  the  1962-1965  time  period. 
Based  on  an  evaluation  as  to  the  best  ovoiloble  display 
state  of  the  art,  o  film  projection  system  is  recommended. 
Modulority  of  components  is  also  stressed  to  derive  the 
benefits  of  intro-  and  inter-system  interchangeability 
without  extensive  and  costly  redesign  or  retrofit. 

Basically  the  display  chain  will  provide;  15  sec  up¬ 
dating;  six  colors  plus  white;  2400  optical  line  image 
resolution;  os  many  os  256  different  symbols  in  up  to 
four  different  sizes;  up  to  28,800  symbols  generated  and 
displayed  in  o  120  x  240  format;  and  line  generation  for 
graphics.  Discussion  is  also  included  on  the  availabil¬ 
ity,  capabilities  and  limitations  of  light  valve  and  elec¬ 
troluminescent  techniques  for  systems  application. 

12-317 

RADC-TDR-62-317,  ON  RANDOM  REMOVAL  OF  RADIA¬ 
TORS  FROM  LARGE  LINEAR  ARRAYS.  Task  Rpt  No. 
1,  June  1962,  26p.  P;  4506,  T;  450604.  C;  AF  30(602)- 
2646,  Syracuse  University,  Research  Inst,,  Syracuse, 
N.Y.  Thomas  M.  Maher,  Dovid  K.  Cheng.  SRN;  EE957- 
6206T1.  ASTIA;  Code  XX.  Unclassified 

The  effects  on  the  radiation  pattern  when  N  poirs  of  sym¬ 
metrically  located  radiators  ore  removed  at  rondom  from 
0  large  (2No  +  1)-element  linear  array  are  studied  os  a 
statistical  problem.  It  has  been  possible  to  determine 


124 


1962 


12-ROME  AIR  DEVELOPMENT  CENTER 


th*  limiting  bounds  of  tho  radiation  pottom,  the  probabil¬ 
ity  that  tho  moin-lobo  boomwidth  it  widonod  by  not  moro 
than  o  givon  porcontogo,  tho  probability  that  o  cartain 
tid*  lobo  doot  not  dotorioroto  by  o  tpocifiod  amount,  and 
tho  prabability  that  all  tido  lobat  oro  bolow  a  tpocifiod 
lovol.  Tho  gonoral  analytic  it  valid  for  arrays  with  on 
arbitrary  amplitudo  distribution  which  it  tymmotrical 
with  rotpoct  to  tho  contor  olomont  and  with  on  arbitrary 
progrottivo  photo  shift.  Curvot  showing  computod  sta¬ 
tistical  data  for  o  201  olomont  array  with  both  tho  uni¬ 
form  and  a  cosino-squorod  amplitudo  distribution  oro 
prosontod. 

12-318 

RADC-TDR-62-318,  C-BAND,  WIDEBAND  SOLID  STATE 
AMPLIFIER.  Third  Qtrly  Tech  Noto,  15  Mar  1962,  27p. 
inci  illus.  P:  5573,  T;  55011.  C:  AF  30{602)-2525,  Mi- 
cromogo  Corp.,  Vonico,  Calif.,  Horvoy  N.  Endlor,  Conrad 
L.  Nolson.  ASTIA:  Coda  XX.  Unclassifiod 

This  is  tho  third  quartorly  roport  on  a  program  to  dovolop 
two  oxporimontal  modols  of  o  low  noito  poromotric  am- 
plifior.  Tho  first  is  a  fixed  tuned  amplifier,  broadband 
from  4000  to  6000  mept;  tho  second  amplifier  is  elec¬ 
tronically  tunable  from  4000  to  6000  meps. 

For  tho  broadband  amplifier,  a  .-nicrowovo  circuit  was  de¬ 
veloped  that  reduces  tho  diode  load  inductance  and  si¬ 
multaneously  rosonotos  tho  diode  at  th#  center  signal  and 
the  center  idler  frequency  with  a  minimum  reduction  in 
"available''  bandwidth.  Parallel  tuned  coaxial  resona¬ 
tors  hove  been  developed  to  multitune  the  signal  circuit. 
A  wideband  single-diode  amplifier  has  been  constructed 
with  a  bandwidth  of  900  meps.  The  absolute  goin  of  the 
one-port  amplifier  and  circulator  varied  between  9  and 
12  meps.  The  noise  figure  of  the  poromp-circulator 
varied  between  2.9  and  3.1  db  over  most  of  the  frequency 
range. 

A  tuned  single  diode  amplifier  has  been  developed  which 
con  be  swept  in  single  frequency  over  an  800  meps  fre¬ 
quency  range  with  nearly  constant  amplifier  gain  and 
noise  figure.  A  1300  meps  tuning  range  is  also  possible 
with  a  deterioration  in  noise  figure. 

12-319 

RADC-TDR-62-319,  SURVEY  OF  CLOSED-aCLE 
HELIUM-TEMPERATURE  REFRIGERATORS.  24  May 
1962,  47p.  incI  illus.  P:  4505,  T:  45264.  C:  AF  30 
(602)-2414,  The  Martin  Co.,  Baltimore,  Md.  J.  A.  H. 
Jacobs.  SRN;  ER  12449.  ASTIA;  AD  283101.  Code  AA. 

Unclassified 

The  results  of  a  survey  of  manufacturers  of  low  temper¬ 
ature  closed-cycle  refrigerators  ore  presented.  It  was 
found  that  three  manufacturers  are  presently  producing 
systems  capable  of  achieving  the  desired  temperature 
and  of  supplying  the  necessary  cooling.  All  of  these 
appear  readily  adaptable  to  the  cooling  of  the  Martin 
superconducting  delay  line.  In  oddition,  Martin  is  de¬ 


veloping  0  closed-cycle  helium  refrigerator  which  will  be 
more  than  adequate  for  use  with  the  superconducting 
delay  line.  A  summary  is  included  which  presents  and 
compares  the  pertinent  features  of  each  system.  The 
report  concludes  with  a  glossary  of  important  technical 
terms  accurring  in  the  discussion. 

12-323 

RADC-TDR-62-323,  HIGH  FREQUENCY  TUNNEL  DE¬ 
VICE  STUDY.  Tech  Note  «1,  June  1962,  74p.  inci  illus., 
20  refs.  P:  4506,  T:  450602.  C:  AF  30(602)-2673, 
Ratheon  Co.,  Burlington,  Mass.  J.  Lavine,  W.  Feist. 
ASTIA;  Code  XX.  Unclassified 

Two  opprooches  are  being  token  towards  the  development 
of  0  high  frequency  amplifier  utilizing  tunneling.  The 
first  is  a  solid  state  thin-film  amplifier,  the  second  util¬ 
izes  0  thin  film  tunnel  cathode  as  an  electron  source  for 
a  conventional  traveling-wave  amplifier. 

Effort  on  the  solid-state  thin-film  amplifier  has  involved 
the  design  of  o  high-frequency  amplifier  which  makes 
use  of  injection  directly  into  the  space-charge  region  of 
the  Ge  surface-barrier  diode.  Feasibility  studies  on 
some  phoses  of  the  fobricotion  have  been  successfully 
carried  out.  The  origin  of  the  difficulty  in  evaporating 
2  mil  Al  lines  of  the  order  of  a  few  hundred  angstroms  in 
thickness  appears  to  lie  in  the  contaminants  absorbed  in 
the  mask.  Units  involving  o  somewhat  relaxed  design 
are  being  assembled  for  electrical  study-Four-terminal 
bridge  measurements  ore  being  set  up  with  these  units. 
Optical  studies  of  hot-electron  effects  in  Cu,  Au  and  Al 
have  been  initiated. 

Efforts  on  the  amplifier  using  the  tunnel  cathode  have 
been  concerned  with  methods  of  producing  reproducible 
tunneling  structures  with  a  sufficiently  high  voltage 
breakdown  strength  to  be  useful.  The  major  problem  op- 
appears  to  be  one  of  obtaining  insulating  films  of  a  high 
degree  of  perfection  in  the  extremely  thin  layers  required 
for  tunneling.  A  great  deal  of  care  has 'been  taken  in 
cleaning  the  substrates  and  in  obtaining  suitable  base 
metal  layers.  Extremely  fast  evaporations  in  ultro-high 
vocua  appear  to  yield  superior  results.  Insulating  films 
have  been  prepared  by  thermal  oxidation  and  by  anodizo- 
tion.  Metal  films  have  been  prepared  mostly  by  evapora¬ 
tion  in  ultro-high  vacuo.  Emission  into  vacuum  will  be 
measured  from  typical  cathode  in  the  very  near  future. 

12-327 

RADC-TDR-62-327,  DEVELOPMENT  OF  $-BAND  LOW- 
NOISE  PERIODIC  PERMANENT  MAGNET  TRAVELING- 
WAVE  TUBE.  20  June  1962,  15p.  inci  illus.  P;  4506, 
T;  450602.  C;  AF  30(602)-2694,  Watkins- Johnson  Co., 
3333  Hillview  Ave.,  Polo  Alto,  Calif.  B.  P.  Israelsen, 
J.  H.  Foster.  SRN;  W-J  62-604R1.  ASTIA;  AD  282624, 
Code  AA.  Unclassified 

The  principal  problem  areas  in  meeting  each  of  tho  spec¬ 
ifications  are  discussed.  Lens  effects  in  the  gun  region 
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or*  roducod  by  tho  uto  of  lorgor  onodo  oporturos,  contrib¬ 
uting  to  improvod  operation  in  tho  600-gauts  field  of  a 
permanent  magnet.  A  pin-teal  input  match  hot  been 
tested  which' might  mdee  possible  a  considerable  re¬ 
duction  in  total  beam  length.  Magnets  hove  been  de¬ 
signed  for  use  in  a  rover sed-fi eld  structure.  A  mognetic 
circuit  for  producing  a  PM-PPM  field  it  described,  and 
test  results  are  cited. 

12-332 

RADC-TDR-62-332.  HIGH  STABILITY  RADIO  FRE¬ 
QUENCY  SOURCE.  Final  Rpt,  10  Sept  1962,  78p.  inci 
illut.  P;  4506,  T;  450601.  C;  AF  30(602)-2290,  Hughes 
Aircraft  Co.,  P.O.  Box  90902,  Airport  Sto.,  Los  Angeles 
9,  Calif.  R.  J.  Ohst,  T.  L.  Nichols,  G.  F.  Johnson. 
ASTIA:  Code  XX.  Confidential 

12-334 

RADC-TDR-62-334,  OPTIMUM  APERTURE  STUDY.  Aug 
1962,  43p.  P:  4506,  T:  450604.  C:  AF  30(602)-2676, 
Martin  Co.,  Baltimore  3,  Md.  H.  B.  McClung.  ASTIA: 
Code  XX.  Unclassified 

The  objective  of  this  contract  is  to  study  the  opplico- 
bility  of  the  Wiener-Spencer  theorem  to  antennas.  This 
theorem  states  that  minimum  standard  deviation  of  the 
for-field  power  pattern  occurs  when  the  illumination 
function  corresponds  to  the  lowest  mode  of  vibration  of 
a  membrane  stretched  across  the  operhre  opening. 

This  Quarterly  Report  reviews  the  first  phase  of  this 
study  in  which  various  representative  distributions  and 
far-field  power  patterns  for  a  linear  and  o  square  antenna 
are  considered.  A  comparison  of  these  distributions  and 
the  optimum  distribution  as  determined  by  the  Wiener- 
Spencer  theorem  is  mode.  In  addition,  o  survey  is  made 
of  the  known  geometrical  configurations  in  which  Helm¬ 
holtz’s  equation  is  separable. 

12-335 

RADC-TDR-62-335.  FILTERED  PSEUDO-RANDOM  SE¬ 
QUENCES  USED  FOR  COMMUNICATIONS.  Oct  1962, 
41p.  incI  illus.  P:  4519,  T:  451903.  A.  S.  Kobos,  R.  R. 
Menard.  ASTIA;  Code  XX.  Confidentiol 

The  generation  and  filtering  of  pseudorandom  binary  se¬ 
quences  is  described  and  illustrated.  The  autocorrela¬ 
tion  and  crass-correlotion  functions  of  sequences  filtered 
with  different  cutoff  frequencies  hove  been  computed  and 
ore  presented.  The  density  functions  of  the  filtered  se¬ 
quences  are  also  discussed. 

A  system  employing  the  filtered  sequence  as  o  random 
source  and  stored  reference  is  proposed  and  examined. 
The  analysis  of  such  a  system  indicates  that  it  posses¬ 
ses  the  ontijom  odvontoge  common  to  all  spread  spectrum 
systems,  as  well  as  being  very  diHicult  to  demodulate 
by  other  than  the  intended  receiver.  The  operation  of 


such  a  transmitter-receiver  at  X-band  frequencies  is  as¬ 
sumed.  It  is  indicated  that  further  development  in  the 
solution  of  the  synchronization  problem  is  necessary. 

It  is  concluded  thot  such  a  system,  employing  filtered 
random  sequences,  will  hove  opplicotion  to  the  solution 
of  some  USAF  communication  problems. 

12-336 

RADC-TDR-62-336,  INVESTIGATION  OF  FEASIBILITY 
STUDY  OF  GALLAGER  CODE.  Finol  Rpt,  15  June 
1962,  103p.  inci  illus.  P:  4519,  T:  451903.  C:  AF  30 
(602)^2587,  Melpar,  Inc.,  3000  Arlington  Blvd.,  Falls 
Church,  Va.  In  OTS.  ASTIA;  Code  XX.  Unclassified 

The  Golloger  low-density  parity-check  coda  was  investi¬ 
gated  to  establish  its  error-correction  capabilities  and  to 
evolve  economical  decoder  designs. 

Computer  simulations  produced  experimental  digit  error 
rates  for  block-lengths  ranging  from  124  to  1008  and  code 
rotas  between  1/4  and  2/3.  Decoder  output  error  rates 
were  measured  for  o  decision  receiver  with  selected  num¬ 
bers  of  errors  randomly  distributed  in  o  coda  block.  Em¬ 
ploying  an  approximate  theory,  this  doto  was  converted 
into  expressions  relating  probability  of  error  to  SNR  for 
coherent,  incoherent,  and  Royleigh-loding  Goussio'K 
channels.  A  likelihood  receiver  was  simulated  by  draw¬ 
ing  random  samples  from  the  distribution  of  likelihood 
ratios  for  coherent  and  Rayleigh-fading  Gaussian  chan¬ 
nels.  Digit  error  rotas  down  to  the  region  10*^  to  10*^ 
were  measured  as  function  of  SNR. 

The  dependence  of  error  rote  on  two  decoder  parameters, 
the  quantization  accuracy  and  the  number  of  iterations 
per  block,  was  also  investigated  by  computer  simulation. 
The  design  studies  evolved  several  feasible  implemen¬ 
tations  distinguished  moinly  in  operating  speed  and  cost. 
High  doto  rates  (above  200  kilobits  per  second)  can  only 
be  accommodated  at  the  price  of  a  large  degree  of  parallel 
computation  and  consequent  high  cost.  Two  promising 
implemantotions  for  medium  speed  ('^100  kb/sec)  and 
low  speed  ('^  10  kb/sec)  are  described. 

12-339 

RADC-TDR-62-339.  FIELD-STRENGTH  MEASURE¬ 
MENTS  IN  A  MULTIPATH  FIELD.  Tech  Note  No.  1, 
28  June  1962,  21p.  inci  illus.  P:  4540,  T;  45166. 
C;  AF  30(602)-2385,  U.S.  Dept,  of  Commerce,  Natl. 
Bur.  of  Standards,  Boulder  Labs,  Boulder,  Colo.  Clark  C, 
Wotterson.  SRN:  7600.  ASTIA:  Code  XX.  Unclassified 

Field-strength  measurements  made  in  the  VHF-UHF  por¬ 
tion  of  the  spectrum  often  are  ambiguous  because  of  tho 
prevalence  of  multipath  propagation.  This  report  de¬ 
scribes  a  method  of  making  field-strength  measurements 
in  a  multipath  field  from  which  it  is  possible  to  calcu¬ 
late  the  amplitude,  polarization,  relative  time  phase,  and 
direction  of  arrival  of  each  of  tho  multipath  components. 
The  method  is  basicolly  on  aperture-synthesis  technique 
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which  raquirci  that  tha  amplitu<U  and  phat#  of  th#  fig* 
nol  from  a  moving  ontonno  bo  mooturod  at  tho  ontonno  if 
movod  tuceottivoly  along  thro#  orthogonal  ttroight-lino 
pothi.  At  loott  two  of  thro#  orthogonal  ontonna  orionto- 
tiont  or#  Ulod  on  ooeh  of  tho  throo  pothi.  From  tho 
mooiuromontf  of  tho  ilgnol  omplitudoi  and  photos  tolu* 
tiont  oro  ebtoinod  for  o  group  of  porollol.  timilor  prob- 
lomi,  ono  for  ooeh  of  tho  eombinotiont  of  ontonno  orion- 
totion  and  mooturomont  path  that  oro  utod.  Tho  parol  lol 
tolutiont  oro  eombinod  to  provido  tho  final  tolutiont  for 
ooeh  multipath  eomponont:  tho  omplitudo  and  rolotivo 
timo  photo  of  tho  horiiontol  oloctric  fiold  eomponont,  tho 
omplitudo  and  timo  photo  of  tho  'vortical*  oloctric  fiold 
eomponont,  (normal  to  tho  horizontal  eomponont  ond  tho 
diroction  of  propagation),  and  tho  azimuthal  and  olovo- 
tion  onglot  of  arrival. 

12*340 

RADC-TDR-62-340,  TECHNIQUES  FCR  COMBINATOR¬ 
IAL  COMPUTATION.  Final  Rpt,  22  May  1962,  lOlp. 
inel  illut.  P;  4027,  T:  40275.  C:  AF  30(602)-2395,  Com- 
putor  Div.  of  Packard  Boll  Eloctronict  Corp.,  1905  Armo- 
cott  Avo.,  Lot  Angolot  25,  Calif.  P.  N.  Armstrong,  J. 
Dugundji.  SRN;  PBC  4127.  ASTIA:  Codo  XX. 

Unelottifiod 

In  this  roport  tochniquot  aro  dotcribod  for  sorting  roe- 
ordt  with  0  minimal  amount  of  ttorogo.  Tho  tochniquot 
aro  boliovod  to  pormit  moro  officiont  sorting  or  rolotivoly 
small  numbort  of  roeordti  than  tho  eonvontionol  toch¬ 
niquot  now  availablo  in  eonvontionol  gonoral  purpoto 
computort. 

12-341 

RADC-TOR-62-341,  UNCONVENTIONAL  REFRIGERA¬ 
TION  TECHNIQUES.  Final  Rpt,  Juno  1962,  21p.  P: 
8503,  T:  850301.  C;  AF  30{602)-2162.  Ohio  Stoto  Univ., 
Roteorch  Foundation,  Columbus  12,  Ohio.  Karl  W.  Bod- 
dokor,  Goorgo  E.  MoeWood.  ASTIA:  AD  282329,  Codo 
AA.  Unelottifiod 

Tho  work  roportod  horo  wot  supported  under  Controct  AF 
30(602)-2162.  This  contract  was  written  to  cover  invest¬ 
igation  of  unconventional  methods  of  refrigeration.  A 
literature  survey  for  unconventional  methods  of  refrigoro- 
tion  wot  made. 

A  theoretical  ovaluotion  of  possible  methods  wos  mode. 
At  a  result  of  tho  theoretical  work,  tho  para-  to  orth> 
conversion  of  adsorbed  hydrogen  was  investigated  ozpori- 
montolly.  Tho  cooling  effect  hot  boon  shown  to  occur 
and  to  bo  of  tho  order  of  mognltudo  predicted. 

12-344 

RADC-TDR-62-344,  A  STUDY  OF  THE  PATTERN  OF 
THE  OSU  HICH-CAIN  ANTENNA  ARRAY.  Juno  1962, 
Final  Rpt,  28p.  inel  Illut.  P:  4519,  T;  55097.  C;  AF 
30(602)*2166,  Ohio  State  Univ.,  Antenna  Lab.,  Columbus 


10,  Ohio.  H.  N.  Dowirt.  ASTIA:  AD  282540,  Codo  AA. 

Unelottifiod 

A  dotoilod  discussion  and  analysis  is  given  of  tho  on¬ 
tonna  patterns  obtained  from  a  four  element  array  of  30 
foot  parabolas  located  on  tho  corners  of  o  square  with 
60  foot  side  length.  The  variation  of  orray  pattern  with 
frequency  is  discussed  as  well  as  tho  change  of  the 
array  pattern  with  array  scan  angle.  Half  power  bond- 
widths  of  tho  array  without  delay  line  correction  is  8 
megacycles  at  on  operating  frequency  in  the  2000  me 
frequency  range. 

12-345 

RADC-TDR-62-345,  NEW  METHODS  FOR  MEASURING 
SPURIOUS  EMISSIONS.  Fourth  Qtrly  Prog  Rpt,  May 
1962,  44p.  inel  illut.  P:  1112.  C:  AF  30(602)-251 1, 
Airborne  Instruments  Lab.,  Deer  Park,  Long  Island, 
N.Y.  0.  Hinckelmonn,  R.  Sleven,  D.  Levinson,  J.  Toub. 
SRN:  1112-1-4.  ASTIA:  Code  XX.  Unclassified 

The  design  of  all  components  for  the  fully  instrumented, 
fixed  probe,  multimode  measurement  equipment  has  been 
completed.  The  four-bond  fixed-probe  section  has  been 
colibroted  over  the  3  to  10  Gc  range,  and  the  motor- 
driven  trombone  line  stretcher  and  Band  I  commutator 
hove  been  tested.  The  H-plane  bends  in  the  trombone 
line  stretcher  introduce  a  maximum  dominant-mode  reflec¬ 
tion  loss  of  only  0.02  db.  Because  of  the  measured  peak- 
to-peak  variation  of  1  db  in  the  maximum  transmission 
through  each  commutator  segment,  the  calculated  error 
it  0.01  db  for  dominant-mode  propogotion  and  0.07  db  for 
multimode  propagation. 

The  results  of  a  study  mode  during  this  fourth  quarterly 
report  period  indicate  that  only  slight  modifications  in 
the  present  fixed-probe  equipment  will  be  necessary  to 
make  spurious-emission  power  measurements  in  the  pres¬ 
ence  of  a  highly  mismatched  antenna. 

12-351 

RADC-TDR-62-351,  FOUR-DIMENSIONAL  RADAR  RES¬ 
OLUTION:  Phase  II.  Final  Rpt,  July  1962,  150p.  inel 
illut.  P;  4506,  T:  55199.  C:  AF  30(602)*2105,  Hazeltine 
Research  Corp.,  Little  Neck  62,  N.Y.  D.  Richman,  D.  D. 
Holmes,  R.  H.  Cope,  S.  Krasnick.  SRN:  HRC  No.  7718. 
ASTIA:  Code  XX.  Secret 

12-353 

RADC-TDR-62-3S3,  HIGH  POWER  MILLIMETER  WAVE 
GENERATION.  Final  Rpt,  25  June  1962,  62p.  inel  illus. 
P;  5573,  T:  55253.  C:  AF  30(602)-2450,  Space  Technol¬ 
ogy  Labs,  8433  Fallbrook  Ave.,  Conoga  Pork,  Calif.  I. 
Kaufman,  H.  G.  Oltmon.  SRN:  8606-601 7- RU-000.  A5TIA: 
Code  XX.  Unclassified 

The  objectives  of  this  program  are  to  establish  the  fea¬ 
sibility  and  the  practicability  of  building  a  high  power 
pulsed  or  continuous  wave  (cw)  millimeter  wave  source. 
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Tho  dovico  invostigotod  it  tho  bormutron.  In  this  dovica, 
on  alaetron  ttraam  it  daflaetad  by  an  r>(  daRaction  tyt* 
lam,  to  that  tha  ratulting  pottarn  it  timilor  to  that  trocad 
out  by  a  taorchlight.  Whan  tha  daflaetad  baom  it  pottad 
through  a  ragion  in  which  an  alaetra-magnatic  fiald  of 
eorract  polarization  eon  travol  with  a  photo  valocity 
oquol  to  tha  baam  twaap  tpaad,  powor  of  o  fraquancy 
that  it  a  harmonic  of  tha  dafloetion  fraquancy  con  ba 
ganarotad.  Tho  principla  of  oparation  hat  baan  damon- 
ttratad  at  mierowava  froquoneiat  with  low  output. 

12-354 

RADC-TDR-42-354,  SOLID  STATE  CIRCUITS.  Firtt 
Qtrly  Prog  Rpt,  July  1962,  35p.  inci  illut.  P:  4506,  T: 
450602.  C:  AF  30(602)-2699,  Airborna  Inttrumontt  Lab., 
Oaar  Park,  Lonf,  liland,  N.Y.  J.  Graona,  W.  W.  Hainz, 
S.  Okwit  and  othart.  SRN;  I654-I-I.  ASTIA:  Coda  XX. 

Unclattifiad 

AIL  it  invattigating  two  typat  of  brood-band  tolid-ttata 
limitart  for  protacling  racaivart  oparoting  in  tha  400  to 
800  Me  ranga-farrila  limitors  and  varoetor-dioda  limitart. 

Gallium-tubtlilutod  yttrium-iron  garnat  it  baing  contid- 
arad  for  uta  in  tha  farrita  limitart.  Two  crottod  ttrip- 
trantmittion-lino  half-wavo  rotonafort  oriantad  at  right 
anglot  to  ona  anothar  ora  baing  contidarod  at  tha  botic 
limiting  ttructura. 

Two  typat  of  varactor  diodat  wart  contidarod  for  uta  in 
nonparomatrie  limilart-PN  and  PIN.  Tha  omount  of  ra- 
eaiver  protection  and  the  burnout  propartiat  of  thata 
diodat  ware  invattigotad.  Maaturamentt  made  of  the 
dynamic  range,  tpika  leakage,  and  intartion  lott  over 
an  octave  range  in  tha  UHF  region  yielded  good  varifico- 
tion  of  tha  theory. 

The  datign  aquationt  for  a  4  to  8  Gc  ttrip  trontmitsion 
line  Y-junction  circulator  ware  obtained  but  not  verified 
axparimantally. 

12-356 

RADC-TDR-62-356,  ANTENNA  COUPLER  CU-613(XW- 
2)/GR  SERVICE  TEST  MODEL.  Final  Rpt,  Aug  1962, 
15p.  incI  illut.  P:  1980,  T;  55130.  C:  AF  M(602)-2458, 
Airborna  Inttrumantt  Lab.,  Dear  Park,  Long  Itland,  N.Y. 
R.  Sloven.  SRN:  9349-1.  ASTIA:  Code  XX. 

Uncloitifiad 

Two  torvica  tott  modalt  of  tha  Antenna  Coupler  CU-613 
(XW-2)/GR,  which  it  dotignad  to  prevent  intermodulation 
of  on  attociotad  25-kw  tranimittar,  have  mot  all  electri¬ 
cal  and  anvironmontol  tott  raquiramantt. 

Tha  ontanna  couplart,  which  are  tunable  from  225  to  400 
Me,  provide  a  minimum  rajaction  of  47  db  to  tignolt  t5 
Me  from  tha  ratonont  fraquancy  with  a  maximum  inter- 
tion  lott  of  0.63  db. 

Tha  antenna  couplart  ware  tatted  to  tha  anvironmontol 
raquiramantt  of  military  tpacificationt.  Environmental 


conditiont  of  oxtromo  tamparotura,  humidity,  talt  tproy, 
thock,  and  vibration  produced  no  degradation  in  tha  par- 
formanca  of  tha  ontanna  couplart. 

12-362 

RADC-TDR-62-362,  A  NEW  APPROACH  TO  RELIABLE 
DATA  TRANSMISSION:  ERROR  LOCATION  CODES. 

Aug  1962,  lOp.  P:  4519,  T;  451903.  Jock  K.  Wolf. 
ASTIA;  AD  286422,  Coda  AA.  Unclattifiad 

Error  control  in  digital  data  communicationt  it  utually 
achieved  by  tha  uta  of  arror-detaction  and/or  arror-cor- 
raction  codat.  In  arror-detaction  coding,  tho  decoder  it 
required  merely  to  detect  the  pretence  of  arrori  in  o 
block  of  racaivad  digitt  while  in  error-correction  coding 
tha  decoder  mutt  both  detect  and  correct  thata  arrort. 
In  thii  paper  a  technique  it  propotad  which  liat  midway 
batwaan  thata  two  common  coding  procadurot.  In  thit 
technique,  referred  to  at  error-location  coding,  arrort 
ora  datactad  within  the  block  of  racaivad  digitt  and,  in 
addition,  tha  location  of  thata  arrort  it  tpacified  to 
within  a  tu^block  of  tha  over-all  larger  block  of  digitt. 

Upper  and  lower  boundt  are  derived,  for  error-location 
codat,  for  tha  number  of  check  digitt  required  for  a 
given  error-location  capability.  A  method  it  pratantad 
for  conttructing  the  parity  check  matrix  for  a  large  family 
of  error-location  codes,  tome  of  which  ora  optimal  in  tha 
tanta  that  they  sotitfy  tho  pravioutly  derived  lower 
bound.  Comporitont  ora  mode  of  tha  error-correction 
capability  and  error-location  capability  of  codat.  Alto, 
applieotiont  of  error-location  codat  are  ditcuttad:  for 
example,  the  uta  of  thata  codat  in  conjunction  with  o 
feedback  channel. 

12-364 

RADC-TDR-62-364,  ANTENNA  FOCUSING  SYSTEM 
STUDY.  Final  Tech  Rpt,  July  1962,  1S4p.  inci  illut. 
P:  5561,  T;  55211.  C:  AF  30(602)-2532,  Sparry  Gyro- 
tcopa  Co.,  Div.  of  Sperry  Rand,  Great  Neck,  N.Y.  SRN; 
EB-5297-0204.  ASTIA;  Coda  XX.  Secret 

12-366 

RADC-TDR-62-366,  APPLICATION  OF  THE  INTER¬ 
ACTING  LAMINAR  SHELL  CONCEPT  TO  ANTENNAS 
AND  OTHER  GROUND  ELECTRONIC  SYSTEM  SUP¬ 
PORT  STRUCTURES.  Final  Rpt,  July  1962,  28Sp.  inci 
illut.  P;  4506,  T;  45389.  C:  AF  30(6021-2381,  Charles 
Payne  and  Attoc.,  Consulting  Enginaort,  Miami,  Fla. 
Charles  Payne,  I.  J.  Waxmon,  H.  A.  Palmer.  ASTIA: 
Coda  NC.  Unclattifiad 

Interacting  Laminar  Shall  Construction  it  an  arrangement 
of  structural  thallt  (laminar  structural  turfocat)  permit¬ 
ting  optimum  utilization  of  high  strength  motarialsof  ax- 
captionally  thin  crott-taction  by  inherent  ttobilization 
choroctari sties  of  tho  system. 

Tha  Interacting  Laminar  Shall  System  of  construction  it 
inherently  panel izad,  permitting  factory  fobricotion  by 
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moci  production  toehniquot.  Thit  component  orticulo- 
tion  also  pormiti  univoriol  odjustmont  of  tho  rolotivo 
positions  of  panels,  oven  while  under  full  structural 
loading  such  that  precise  regulation  of  antenna  surface 
curvature  can  be  maintained  at  all  times  by  a  simple 
electronic  control  system. 

The  range  of  applicability  for  the  Interacting  Laminar 
Shell  System  of  construction  is  for  large  spans  and  heavy 
loading.  As  applied  to  antenna  structures,  large  steer¬ 
able  reflectors  of  excellent  structural  efficiency  and, 
through  the  Automatic  Curvature  Control  System  feature, 
of  exceptional  surface  accuracy,  may  be  constructed  to 
function  without  rondomes. 

This  document  provides  the  results  of  experimental 
stress  analysis  upon  a  model  of  on  Interacting  Lominor 
Shell  Antenna  Structure,  develops  influence  diagrams 
for  design  use,  and  gives  preliminary  designs  for  eight 
different  antennas. 

12-367 

RADC-TDR-62'367,  LOW  NOISE  TUNNEL  DIODE  MIX¬ 
ERS  AND  CONVERTERS.  Tech  Note  01,  1  Feb  to  May 
31,  1962,  29p.  11  refs.  C:  AF  30(602)-2631,  Micro  State 
Elec  Corp.,  152  Floral  Ave.,  Murray  Hill,  N.J.  Rooul 
Pettai.  ASTIA;  Code  XX.  Unclassified 

A  study  of  the  existing  literature  on  the  tunnel  diode 
converter  has  been  mode.  While  the  basic  theory  of  the 
device  has  been  reasonably  well  estoblished,  a  number 
of  problems  remain,  the  most  importont  ones  being  the 
optimum  operating  point,  the  possibility  of  developing 
a  diode  with  a  specified  l-V  characteristic,  and  corre¬ 
lating  theory  with  practice. 

Calculations  have  been  carried  out  to  indicate  thot  low 
noise  figures  are  obtainable  near  the  valley  region.  It 
is,  however,  necessary  to  have  a  shorp  valley  such  that 
the  ratio  of  conductance  coefficients  G]/Go  is  high, 

A  satisfactory  technique  has  been  developed  for  meas¬ 
uring  conductance  coefficients  of  tunnel  diodes  at  audio 
frequencies.  The  data  obtained  has  been  used  in  theo¬ 
retical  calculations.  It  is  intended  to  extend  the  meas¬ 
urements  to  the  UHF  and  microwave  ranges. 

Possible  schemes  of  image  cancellation  ore  discussed. 
While  there  are  techniques  of  outphasing  ony  signal  re¬ 
ceived  at  the  image  frequency,  no  scheme  of  eliminating 
the  image  noise  in  a  wideband  system  has  been  found. 
An  experimental  tunnel  diode  converter  was  assembled 
and  tested  at  1300  me.  Measured  results  ore  described 
and  briefly  discussed. 

12-368 

RADC-TDR-62-368,  CERAMIC-METAL  SEALS  FOR  HIGH- 
POWER  TUBES.  Fourth  Tech  Note,  June  1962,  25p.  inci 
illus.  P;  5575,  T;  557303-  C;  AF  30{602)-2371,  Sperry 
Gyroscope  Co.,  Div.  of  Sperry  Rand  Corp.,  Great  Neck, 


N.Y.  C.  Johnson,  I.  Woraska.  SRN;  NA-8250-8268-4. 
ASTIA;  Code  XX.  Unclassified 

The  technology  study  of  coromic-to-metal  seals  for  high- 
power  tubes  is  a  continuation  of  work  started  under  Con¬ 
tract  No.  AF  30(602)-2047.  Test  results  of  experiment 
no.  3  (of  Phase  I)  are  recorded  for  142S°C,  1S00°C  and 
ISTS'C  sintering  and  for  4-,  6-,  and  8-hour  temperature 
cycles.  There  does  not  appear  to  be  a  systematic  in¬ 
crease  in  averages  with  an  increase  in  temperature,  nor 
does  any  temperature  cycle  show  definitive  results.  In¬ 
vestigations  ore  in  progress  to  correlate  eccentricity  of 
the  halves  of  test  samples  with  changes  in  tensile 
strength.  Experiment  no.  5  has  started,  and  data  are  re¬ 
corded.  A  modified  nonpumping  ion  gage  has  been  de¬ 
signed  which  is  expected  to  eliminate  sputtering.  Sixty 
ceramic-to-metol  assemblies  of  a  typical  window  design 
have  been  mode,  with  a  yield  of  83-percent  being  vacuum- 
tight.  The  leakers  ore  undergoing  analysis. 

12-370 

RADC-TDR-62-370,  HIGH  RESOLUTION  HEMISPHER¬ 
ICAL  REFLECTOR  ANTENNA  TECHNIQUES.  Fifth 
Qtrly  Rpt,  June  1962,  32p.  incI  illus.  P:  4506,  T:  450604. 
C:  AF  30(602)-2415,  Hughes  Aircraft  Co.,  Ground  Sys., 
Fullerton,  Calif.  SRN;  FR  62-14-23.  AS'*'IA;  Code  XX. 

Secret 

12-371 

RADC-TDR-62-371,  HIGH  RESOLUTION  HEMISPHER¬ 
ICAL  COVERAGE  ANTENNA  TECHNIQUES  ‘HIGHCAT’, 

6th  Qtrly  Rpt,  30  July  1962,  47p.  inci  illus.,  tables.  P; 
4506,  T;  450604.  C:  AF  30(602)-2406,  Philco  Corp., 
Scientific  Lab.,  Blue  Bell,  Pa.  J.  E.  Tellier,  L.  J. 
Brown,  J.  A.  Davis  and  others.  SRN;  9030-6-  ASTIA; 
Code  XX.  Secret 

12-372 

RADC-TDR-62-372,  A  TEXTUAL  ABSTRACTING  TECH¬ 
NIQUE  (A  Preliminory  Development  end  Eveluetion  Sup¬ 
port).  23  Aug  1962,  50p.,  10  refs.  w/a  supplement  vol 
194p.  P:  4594,  T;  459401.  C;  AF  30(602)-2609,  Ameri- 
con  Inst,  for  Research,  Pittsburgh,  Pa.  Dan  Payne,  Sara 
Monger,  James  W.  Altman,  SRN;  AIR  C81-8/62-TR. 
ASTIA;  Code  XX.  Unclassified 

Guidelines  or  rules  for  text  reduction  were  developed 
and  evaluated  on  a  project  to  advance  to  its  fullest  the 
art  of  manually  preparing  informative  abstrocts.  The 
objectives  of  the  study  were  to;  1.  Develop  guidelines 
that  result  in  obstracts  which  provide  maximal  support 
to  abstract-users,  2.  Develop  these  guidelines  so  that 
they  result  in  reliable,  i.e.,  consistent,  abstracts  of 
scientific/technical  material. 

In  the  approach  to  the  development  of  the  Abstract  Form 
and  Instructions,  the  literature  and  276  abstracting  or¬ 
ganizations  and  services  were  surveyed  for  information 
concerning  the  preparation  of  informative  abstracts. 
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From  Iho  rotultt  of  ihot*  lurvoyt,  it  wo*  pottiblo  to 
eolloto  and  orgoniia  vorioui  principlot  for  obttrocting 
tciantific/tochnieol  motoriol. 

12.382 

RADC.TDR.82-3S2,  OPTIMUM  OUAL-REFLECTOR  AN¬ 
TENNA  DESIGN  INVESTIGATION.  Toch  Not*  No.  2, 

26  July  1962,  20p.  <ncl  illut.,  6  rofa.  P:  4506,  T: 
450604.  C:  AF  30(602).2610,  TRG,  Inc.,  400  Bordor  St., 
East  Bolton  28,  Man.  ASTI  A:  Cod*  XX.  Uncloitifiod 

Tha  complation  of  tha  analytical  phoie  of  tha  computar 
program  and  iti  principal  faoturei  ara  daicribad. 

12.385 

RADC.TDR.62.385,  STUDY  AND  INVESTIGATION  OF 
MILLIMETER  AND  SUBMILLIMETER  RECEIVER  TECH- 
NIOUES.  Qtrly  Rpt  No.  1,  14  July  1962,  14p.  inci  illut., 
3  raft.  P;  4505,  T;  450501.  C:  AF  30(602)-2456,  Ultro- 
microwova  Sact.,  Elactrical  Enginaaring  Rataorch  Lob., 
Univ.  of  lllinoii,  Urbana,  III.  ASTIA:  Coda  XX. 

Uncloitifiad 

Tha  pyroalactric  affact  datactor  hat  baan  invattigoted 
in  mora  datail.  In  ordar  to  maatura  cryital  toturotion 
and  polarizability,  hyttaratit  loop  meoturamantt  hove 
baan  moda  on  tavaral  caromic  motariolt  and  on  tingla 
cryttal  matorialt.  Tha  caromic  motariolt  tattad  wara 
found  to  ba  untatitfoctory  for  thit  application.  A  da- 
factor  hat  boon  conttructad  uting  o  BaTi03  eryttol  and 
initial  tatting  hot  bagun. 

Fraquancy  and  impadanca  maaturamantt  hova  baan  mada 
with  tha  Micholton  intarfaromatar  in  conjunction  with  tha 
baam  wavoguida. 

An  invattigofion  wot  mada  into  voriout  ratonotor  cou- 
pling  tachniquat  aftar  tha  original  coupling  tchama  wot 
found  to  bo  vary  inafficiont,  A  grating  couplar  wot  found 
to  ba  tha  mott  afflciont  tchama. 

12-387 

RADC.TDR.62.387,  ELECTRONIC  INTERACTION  THE¬ 
ORY  FOR  TRANSVERSE-WAVE  COUPLERS.  Tach 
Nota,  July  1962,  42p.  10  raft,  P:  5573,  T:  557303.  C; 
AF  30(602)-2575,  Mierowava  Lab.,  W.  W.  Honton  Lob  of 
Phyiicf,  Stanford  Univ.,  Stanford,  Calif.  T.  Wattel- 
Barg.  SRN:  922.  In  OTS.  ASTIA;  Coda  XX. 

Uncloitifiad 

Thit  raport  it  concarnad  with  a  gonorol  thaoratical 
onalytii  of  tha  intaraction  botwaan  trontvarto  wovot 
propagating  on  o  filamantory  olactron  boom  and  olactro- 
magnatic  circuit!.  Tha  clatt  of  circuit!  contidorod  it 
that  which  tha  trantvoria  alactric  and  magnatic  fioldt 
ora  tymmatric  with  rotpact  to  tha  z-oxit.  Atida  from 
thit  raitriction  on  tho  tymmatry  proportiat,  tha  onolytit 
it  quita  ganarol  In  tha  lanta  that  tho  trontvorta  alactric 
and  magnatic  fiald  componantt  ara  arbitrary  functioni  of 
axial  dittanca.  Tha  onolytit  it  valid  for  o  variaty  of 


circuit  configurotiont,  ranging  from  timpla  couplar  cir- 
cuitt,  torving  tha  purpota  of  coupling  rf  powar  in  and 
out  of  tha  boom  in  rf  and  dc-pumpad  davicat  to  tront- 
varta  trovaling-wova  tubat  and  multi-cavity  klyttront. 

Tha  tronivorta  fiald  componantt  in  pump  circuiti  utod 
for  poromotric  pumping  and  dc  pumping  cf  trontvorta 
wovat  ora  oil  ontitymmotric  with  ratpact  to  tha  z-axit 
and  ora  thorafora  axcludad  from  tha  pratant  onolytit, 
Tha  motariol  containad  in  tho  raport  daalt  olmott  ax- 
cluiivaly  with  tha  alactronic  port  of  tha  intaraction,  that 
it,  how  tha  trontvorta  beam  wovat  ore  offactad  by  a 
tpocifiad  alactromognetic  circuit  fiald.  The  merit  of 
thit  opprooch  pratarvat  generality,  and  laadi  to  retuitt 
which  hold  ragordlati  of  tha  dotailt  of  tho  circuit  con¬ 
figuration.  Spacificolly,  tha  onolytit  laadi  to  the  at- 
toblithmant  of  criteria  for  talactiva  coupling  to  one  or 
tavaral  trontvarta  wavai,  axprattad  in  termi  of  cou¬ 
pling  integral  t;  -  i*  dealt  with  powar  ralotiont  and  dit- 
cuttet  voriout  mathodi  of  calculating  tha  exchange  of 
powar  batwaan  tha  boom  wovat  and  trontvarta  circuit 
fialdt;  —  it  provat  concluiivaly  that  tha  ettablithod 
form  of  tha  kinetic  powar  contervotion  theoram  it  cor¬ 
rect  under  tha  mott  general  circurnttonce;  -  finally,  tha 
analytit  dealt  with  tha  quattion  of  whether  or  not  the 
trontvarta  wovat  ora  nronoanergatic.  It  it  thown  that 
tha  wavat  ganarolly  ora  not  monoanargatic,  but  corry  a 
tecond-hormonic  longitudinal  modulation  repretanting  o 
tpraod  in  anargy  which  under  certain  circumttoncat  it 
comparable  to  tha  ra  anargy  carried  by  tha  wovat. 

12-388 

RADC-TDR-62-388,  EM  INDUCED  DAMAGE  MECHA- 
NISMS  IN  MATERIALS.  Qtrly  Rpt  No.  1,  July  1962,  52p. 
14  reft.  P:  5561,  T:  556102.  C:  AF  30(602)-2751, 
Armour  Rataorch  Foundation  of  lllinoit  Intt.  of  Tech., 
Chicago  16,  lllinoit.  .Kenneth  C.  Tucker.  SRN;  ARF 
1121-1.  ASTIA;  Code  XX.  Secret 

Tha  claiticol  theory  of  conduction  in  metolt  it  utad  to 
colculate  the  fraction  of  energy  obtorbed  by  metolt  at 
high  incident  power  dentitiat  and  microwave  fraquen- 
ciat.  Tha  region  of  validity  of  the  clotticol  ratult  it 
invattigoted  by  ettablithing  iti  connection  with  the 
weak  fiald  theoriat  involving  Boltzmann't  and  Schrod- 
ingar’t  aquotiont.  The  initial  ttaget  of  development  of 
o  ttronp  fiald  theory  ora  pretented,  which  in  tha  limit  of 
weak  fioldt  will  ba  contittant  with  tha  weak  fiald  the¬ 
ory.  A  theory  of  propagation  of  thormo-mechonicol  dit- 
turbancat  in  motariolt  uting  continuum  theory  it  pra- 
santad. 

Finally,  tha  inttrumentotion  for  maoiuring  tha  reflection 
coefficient  of  highly  conductive  motarialt  in  tha  labora¬ 
tory  it  diicutiad. 

12-389 

RADC-TDR-62-389,  THE  DESIGN  AND  DEVELOPMENT 
OF  THE  R-1084  SINGLE-SIDE-BAND  RADIO  RECEIV- 
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ER.  S«pt  1962,  24p.  Ittel  illut.  P:  4S6Z  T;  45S02.  C: 
AF  30(635)-161S0,  Hollicraftart  Co.,  aieoflo,  III.  Paul 
D.  Slmpoon.  ASTIA;  Cod*  XX.  Unelottifiod 

Radio  Rocaivor  R-1084  it  a  tinglo-tidabond  aquipmont 
dovalopod  by  tha  Unitod  Stotas  Air  Fare#,  odoptoblo  to 
many  difforont  applieotiont.  Tbit  roport  roviowt  tomo 
of  tho  dotign  dofoilt  and  outlinoi  o  fow  of  tho  finol  ac> 
oaptanco  foitt. 

12.390 

RADC.TDR.62.390,  PHASED  ARRAY  RADARS  IN  A 
NUCLEAR  ENVIRONMENT.  Sopt  1962,  42p.  inci  illut. 
Syttam  496L.  Major  John  C.  Toomoy,  Donald  Luczok. 
ASTIA;  Codo  NC.  Socrtt 

Thit  roport  oxominot  tho  offoctt  of  high-oltitudo  nucloor 
burttt  on  high  copocity,  trock-ond-tcon  photod-orroy 
rodort.  Uiing  data  obtoinod  from  o  turvoy  of  tho  litoro* 
turo  on  tho  tubjoct,  voriout  nucloor  blackout  onviron* 
montt  oro  pottulotod  ond  thoir  offoctt  on  o  vortotilo 
photod-orroy  radar  onolyzod.  Mothodt  of  countoring  and 
circumvonting  blackout  oro  ditcuttod.  Tho  hourittic 
noturo  of  tho  onolytit  it  omphotizod.  Tontotivo  con- 
cluiiont  oro  drown  and  rocommondotiont  modo. 

12-391 

RADC.TDR-62-391.  A  SATELLITE  LOOK  ANGLE  CAL¬ 
CULATOR.  Oct  1962,  13p.  incI  illut.  P:  4519,  T: 
451901.  R.  C.  Pratt.  ASTIA:  Codo  XX.  Unelottifiod 

Tho  totolllto  look  onglo  colculotor  it  dotignod  to  bo  on 
aid  to  totollito  tracking  and  a  tool  for  onginoort  working 
with  totollito  configurationt.  To  uto  tho  calculator,  tho 
potitlon  of  a  totollito  mutt  bo  known  for  tomo  porticulor 
timo,  ond  from  thit  information  tho  following  con  bo  ob- 
talnod; 

1.  Look  anglot  for  tho  totollito  (azimuth  and  olovotion) 
from  0  particular  tracking  ttation. 

2.  Tho  totollito  petition  abovo  tho  oorth  for  any  time. 

3.  Sotollito  period  and  velocity. 

4.  Orbit  trocot  from  one  revolution  to  tho  next. 

5.  Doppler  thift  information. 

6.  Slant  range  from  tracking  ttation  to  totollito. 

12-398 

RADC.TDR-62-398,  CHEMICAL  TRACER  TECHNIQUES. 
Final  Rpt,  Aug  1962,  4Sp.  inci  illut.,  tablet.  P:  5534, 
T;  553402.  C:  AF  30(602)- 2614,  Armour  Roteorch  Foun¬ 
dation,  Chicago,  III.  Jan  Rotintki,  Robert  Broman.  SRN: 
ARF  3214-7.  ASTIA:  Codo  NC.  Secret 

12-399  (Vol  I) 

RADC-TDR-62-399,  Vol  I,  STRATEGIC  AIR  COMMAND 
CONTROL  SYSTEM  (SYSTEM  465-L)  PARAMUS,  N.J. 
Tech  Note,  13  Apr  1962,  148p.  inci  illut.,  tablet.  P: 
5570,  T:  557001.  C:  AF  30(602)-2286,  l^atl  Scientific 
Labt.,  2010  Mattachutont  Avo.,  N.W.,  Wathington  6, 


O.C.  Howard  A.  Silbor,  Richard  J.  Byrd.  ASTIA:  Code 
NC.  Secret 

12-400 

RADC-TDR-<2.400,  ELECTRONICALLY  STEERABLE 
ANTENNA-FEED  TECHNIQUES.  Aug  1962,  41p.  inci 
illut.  P:  4506,  T:  450604.  C:  AF  30(602)-2657,  Air¬ 
borne  Inttrumontt  Lab.,  Door  Park,  Long  Itlond,  N.Y. 
W.  0.  White,  L.  K.  DoSizo,  C.  J.  Wilton.  SRN:  114M-2. 
ASTIA:  Codo  XX.  Confidential 

12-402 

RADC-TDR-62-402,  PERFORMANCE  MEASUREMENTS 
ON  THE  AN/TRM7(XA-1)  SERIAL  NUMBER  1,  FIELD- 
STRENGTH  METER.  Tech  Note  No.  2,  7  Aug  1962,  36p. 
inci  illut.,  7  reft.  P:  4540,  T:  454001.  C:  AF  30(602)- 
2385,  U.S.  Dept  of  Commorco,  Natl.  Bur.  of  Stondordt, 
Bouldor  Lobt.,  Boulder,  Colorado.  A.  H.  Dove.  SRN: 
NBS  Rpt  7602.  ASTIA:  Codo  NC.  Unelottifiod 

Tho  Radio  Field  Intontity  Motor  AN/TRM7(XA-1)  hat 
boon  technically  evaluated  and  compared  with  the  T-A/ 
NF105.  Tho  frequency  range  of  tho  tottt  wat  140  kc  to 
25  Mc/t.  Performance  moaturemontt  wore  conducted 
with  tho  AN/TRM7(XA-1)  to  dotormino  tho  accuracy  of 
tho  indicator  circuitry  and  itt  ability  to  furnith  roalittic 
data  on  radiated  radio  frequency  fioldt.  Thoto  tottt 
thow  tho  accuracy  to  bo  iS%  for  CW  and  tine  wave  tig- 
nalt  within  a  doted  circuit.  Tho  AN/TRM7(XA-1)  con- 
toint  two  colibrotion  tourcot,  nomoly  tho  impulto  gen¬ 
erator  and  tho  continuoutly  tunable  tine  wave  generator. 
Thete  mothodt  of  calibration  are  adequate  for  overage 
uto.  Oporotionol  limitt  are  dotonninod  by  tho  frequency 
and  repetition  rote  of  tho  tignal  to  bo  moatured.  Thit 
can  bo  a  tourco  of  error  porhapt.  It  it  tuggotted  that 
calibration  chartt  bo  utilized  to  evaluate  tuch  tourcot 
of  errors. 

Variation  in  receiver  gain  with  changes  in  line  voltage, 
long  ond  short  term,  was  found  to  be  lost  than  1%.  An¬ 
tenna  transfer  characteristics  were  found  to  be  within 
0.3  db  at  5  Mc/s  and  within  0.5  db  from  5  to  24  Mc/t. 
Comparison  of  the  AN/TRM7(XA-1)  and  tho  T-A/NF105 
indicated  that  differences  in  the  moaturemontt  of  field 
strength  were  generally  lets  than  ]%, 

The  AN/TRM7(XA-1)  performance  moaturemontt  met  all 
af  the  requirements  specified  in  MIL-I-6181D. 

12-403 

RADC-TDR-62-403,  THE  DESIGN  OF  SURVIVABLE 
COMMUNICATIONS  NETWORKS.  Oct  1962,  24p.  inci 
illut.  Todd  G.  Williams,  Lt.  Col.  ASTIA:  AD  286421, 
Code  AA.  Unelottifiod 

Thit  report  it  concerned  with  the  design  of  communica¬ 
tions  networks  that  have  a  high  probability  of  surviving 
the  terminals  which  they  serve  when  both  the  network 
and  the  terminals  are  subject  to  bombardment.  The  prob- 
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ability  of  survival  of  o  communications  notwork  con  bo 
incrootod  by  oithor  hordoning  tho  olomonts  of  tho  not* 
work,  adjusting  tho  location  of  tho  olomonts,  or  adding 
rodundant  olomonts  to  tho  notwork.  Tho  choico  of  toeh* 
niquo  in  any  givon  caso  is  basod  on  cost.  Tho  dosignor’s 
problom  is  to  spocify  tho  physical  hardnots  and  location 
of  ooch  olomont  of  tho  notwork  so  that  tho  notwork  cost 
is  minimi zod  and  tho  notwork  os  a  wholo  possossos  a 
probability  of  survivoi  which  is  eompotibio  with  that  of 
its  torminals.  Tho  purpouo  of  this  roport  is  to  suggest 
an  approach  to  tho  design  of  such  notwoiks. 

12-405 

RADC-TDR.62-405,  FAILURE  MECHANISMS  IN  SILICON 
SEMICONDUCTORS.  Qtrly  Status  Rpt  No.  4,  9  July 
1962,  45p.  inci  illus.  P:  5519,  T:  45155.  C;  AF  30 
(602)-2556,  Shockley  Transistor,  Unit  of  Clovito  Tran¬ 
sistor,  Stanford  industrial  Park,  Palo  Alto,  Calif.  Hans 
J.  Queissor.  ASTiA;  Code  XX.  Unciassified 

Grain  boundary  diffusion  in  silicon  is  studied.  Conduc¬ 
tivity  moasuromonts  of  diffused  wodgo-shopod  structures 
along  tho  boundary  give  information  about  tho  enhance¬ 
ment  of  tho  diffusion  along  the  dislocations  of  the  bound¬ 
ary.  Investigations  of  secondary  breakdown  phenomena 
in  silicon  power  transistors  hove  bean  started.  It  is 
shown  that  this  failure  mechanism  is  produced  by  o  local¬ 
ization  of  the  current  with  a  drastic  temperature  in¬ 
crease.  These  “hot  spots*  are  observed  with  temperature- 
sensitive  point  and  potential  probing  techniques.  The 
results  ore  in  agreement  with  the  predictions  of  a  two- 
dimensional  theory  on  lateral  thermal  instabilities  in 
semiconductor  devices. 

12-407 

RADC-TDR-62.407,  STUDY  OF  FAILURE  MECHANISMS. 

Qtrly  #3,  Oct  1962,  138p.  inci  illus.,  9  refs.  P;  5519,  T: 
45155.  C:  AF  30(602)-2658,  Westinghouse  Elec.  Corp, 
Air  Aim  Div.,  Baltimore,  Md.  S.  M.  Skinner,  J.  W.  Dzim- 
ionski.  SRN:  382A3.  ASTIA;  Code  XX.  Unclassified 

The  work  under  this  contract  is  being  conducted  primar¬ 
ily  to  identify  the  particular  mechanisms  involved  in  the 
failure  of  electronic  materiols  and  electronic  parts. 

During  the  third  quarter,  failures  from  the  assembly  and 
testing  of  a  second  military  data  processing  system  were 
examined  statistically  and  compared  with  the  results  of 
the  first  study.  From  the  striking  similarity  that  exists 
between  the  two  systems,  o  degrees-of-freedom  statisti¬ 
cal  approach  to  determining  failure  ratios  of  different  de¬ 
vices  under  environmental  and  processing  conditions 
similar  to  those  studied  was  hypothesized.  Results  from, 
and  an  analysis  af  the  instrumentation  of  the  surface 
studies  being  undertaken  in  the  investigation  are  given. 
The  utility  of  the  frictional  probe  in  making  precise  sur¬ 
face  measurements  is  demonstrated. 

Progress  on  other  studies  is  summarized  and  samples  of 
transistor  failure  mechanism  data  caused  by  a  surfoce 
charge  on  the  transistor  possivating  surface  are  given. 


The  use  of  the  loss  factor  to  determine  the  frequency 
region  In  which  significant  damage  may  be  expected  be¬ 
cause  of  internolly  goneroted  heat  during  operation  is 
discussed.  Early  results  on  the  effects  of  transient 
breakdown  voltages  in  transistor  performance,  and  the 
progress  ond  present  results  in  the  studies  of  the  effect 
of  high  energy  radiation  on  solid  matoriols,  both  by  the 
Mossbouer  effect  and  by  the  study  of  the  performance  of 
solid  state  diodes,  ore  given. 

12-410 

RADC-TDR-62-410,  STUDY  OF  FAILURE  MECHAN¬ 
ISMS  IN  HIGH  POWER  RADIO  FREQUENCY  GENERAT¬ 
ING  DEVICES.  Qtrly  Prog  Rpt  No.  2,  June  1962,  53p. 
inci  15  tobies  and  17  figs.  P:  5519,  T:  45155.  C:  AF 
30(6021-2595,  General  Telephone  &  Electronics  Lobs., 
Bayside,  N.Y.  M.  Friedman  Axler,  R.  A.  Hein,  T.  G. 
Polonyi,  Scientist-in-Charge.  ASTIA;  Code  XX. 

Unc  lassified 

This  investigation  undertakes  an  examination  of  the 
gases  in  operating  gridded  power  travelling  wave  tubes 
with  0  view  to  determining  the  causes  of  tube  failures. 
Individual  tube  components,  under  conditions  simulating 
an  operating  tube,  are  also  investigated  to  leorn  the 
source  ond  behavior  of  gases  present.  Gas  analyses  are 
made  on  both  the  operating  tube  and  the  tube  components 
by  means  of  a  permanently  attoched  omegatron  mass 
spectrometer.  Data  ore  presented  on  two  types  of  travel¬ 
ling  wave  tubes,  one  KIC  getter,  a  sub-assembly  (gun- 
tester)  and  coated  hooter  coils.  For  knowledge  of  the 
total  gos  content  of  a  material  which  con  be  released 
upon  heating,  a  hot  extraction  method  is  used  in  con¬ 
junction  with  a  commercial  mass  spectrometer.  Kovor 
tube  components  are  studied  in  this  manner. 

12-413 

RADC-TDR-62-413,  BEAM-TYPE  PARAMETRIC  AMPLI¬ 
FIER.  6th  Tech  Note,  July  1962,  15p.  inci  illus.,  2 
refs.  P;  5573,  T;  55011.  C;  AF  30(6021-2433,  Sperry 
Gyroscope  Co.,  Groat  Neck,  N.Y.  R.  Eng,  I.  Itzkan,  E. 
Cheatham.  SRN:  NA-82 10-8264-6.  ASTIA:  Code  XX. 

Unclassified 

The  objectives  of  the  program  are  to  demonstrate  the 
feasibility  of  two  beam-type  parametric  amplifiers,  one 
capable  of  narrowband  voltoge-tuned  operation  and  the 
other  capable  of  broadband  untuned  operation.  The 
Kompfner  dip  experiment  using  two  couplers  was  per¬ 
formed  and  the  result  is  presented  to  verify  the  theo¬ 
retical  Kompfner  dip  length,  beam-to-circuit  synchroni¬ 
zation,  and  theoretical  power-transfer  equation.  The  ef¬ 
fects  of  axial  beam  velocity  spread  by  controlling  the 
cathode  magnetic-flux  linkage  were  investigated  with 
respect  to  signal  transmission  and  signal  transfer.  The 
narrowband  characteristics  of  the  Kompfner  dip  as  a 
function  of  frequency  is  discussed,  and  the  possible  so¬ 
lution  is  shown.  A  low-frequency  oscillation  at  syn¬ 
chronous  voltage  to  the  inphase  mode  was  observed; 
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good  tarminotion  ot  ono  ond  o(  tl«o  eouplor  It  tho  tolw 
lion  to  tho  problom. 

Tho  oxporimonlol  rotult  of  o  pump^ireuit  study  it  pro- 
tontod.  Advonlogot  ot  woli  ot  ditodvontogot  of  two 
pump  elreuilt  oro  diteuttod.  A  pump  circuit  hot  boon 
dotignod  for  a  tpociflod  goln. 

12-418 

RADC-TDR-62-4ia.  PARALLEL  IMPEDANCE  VOLT¬ 
AGE  EQUALIZATION.  Sopt  1962,  30p.  3  roft.  C;  AF 
30(6Q2)-2213,  Polytechnic  Intt.  of  Brooklyn,  Microwovo 
Rotooreh  Intt.,  55  Johnson  St.,  Brooklyn  1,  N.Y.  Don 
Voron.  In  OTS.  ASTIA:  Code  XX.  Unclottiflod 

A  currant  source  it  loaded  by  o  parallel  RC  network. 
The  voltage  ocrott  the  load  terminals  it  equal  lied  by  o 
lumped,  lottlett,  one-port  impadonce  shunted  ocrott  the 
load.  The  general  shapes  of  phyticolly  realizable  gain 
functions  are  found.  An  integral  restriction  it  derived, 
and  the  necattory  and  sufficient  condition  for  the  realiz¬ 
ability  of  the  gain  functions  ore  formulated.  A  general 
orMlytie  exprettion  for  on  orbitrory  realizable  gain  func¬ 
tion  it  derived  and  the  tynthetit  procedure  it  shown  for 
realizing  the  equalizer's  impedance  from  the  given  gain 
function. 

12-420 

RADC-TDR-62-420,  COHERENT  OPTICAL  SURVEIL- 
UNCE  DEVICES.  Prog  Rpt,  30  Aug  1962,  22p.  inel 
illut.  P:  4506,  T:  450601.  C:  AF  30(602)-2710,  Electro- 
Optical  Syt.  Inc.,  Pasadena,  Calif.  Richard  E.  Brad¬ 
bury.  SRN:  EOS  Rpt  2230-Q-2.  In  OTS.  ASTIA:  Code 
XX.  Lkiclattified 

A  gat  call  phata  shifter  hot  been  assembled  and  is  un¬ 
dergoing  preliminary  tests.  For  the  purpose  of  calibrat¬ 
ing  the  phase  shifter,  a  photomultiplier  fringe  detection 
system  hat  been  adapted  to  a  Twymon-Groen  intarfarom- 
etar.  Initial  work  hat  begun  on  the  differential  phase 
shift  interferometer. 

12-424 

RADC-TDR-62-424,  DEVELOPMENT  OF  AN  E-BAND 
AMPLIFIER.  Tech  Note  #6,  July  1962,  lip.  inci  illut. 
P:  5573,  T:  55011.  C:  AF  30(602)-2422,  Watkins- Johnson 
Co.,  3333  Hillviaw  Ave.,  Polo  Alto,  Calif.  E.  W.  Kina- 
man,  SRN:  W-J  62-410R24.  ASTIA:  Code  XX. 

Unclassified 

Considerable  progress  occurred  during  the  quarter  on  the 
tuba  ond  filter  development.  In  the  tube  area  the  follow¬ 
ing  took  place:  99  percent  transmission  of  tho  beam 
through  the  helix;  stable  emission  of  4  amps/cm^  from 
the  cathode  face;  synchronous  helix  voltage  within  5 
percent  of  design;  30  db  electronic  gain  ot  78  Gc.  In  the 
filter  area:  3  to  3.3  db  resonant  ond  insertion  loss  from 
70  to  85  Gc  at  a  3  db  bandwidth  of  80  to  84  Me. 


12425 

RADC-TDR-62425,  INVESTIGATION  OP  ELECTRONIC 
INSTRUMENTATION  AT  LIQUID  NITROGEN  TEMPER¬ 
ATURE.  Final  Rpt,  20  Aug  1962,  141p.  IncI  illus.  P: 
4519,  T:  451904.  C;  AF  30(602)-2702,  Martin  Co.,  Balti¬ 
more  3,  Md.  J.  S.  Hildum,  J.  A.  Jacobs,  R.  J.  Allen. 
SRN:  ER12518.  In  OTS.  ASTIA:  Coda  XX.  Unclassified 

This  report  describes  the  stotus  and  accomplishment  of 
the  investigation  of  the  affects  of  liquid  nitrogen  temper¬ 
ature  upon  the  operation  of  electronic  instrumentation 
which  has  been  carried  out  from  6  Mar  1962  to  the  pres¬ 
ent  time. 

The  testing  of  components  up  to  this  time  has  included 
carbon  thin-film,  carbon  composition,  and  nickel  alloy 
thin-film  resistors;  paper  copacitors,  silicon  diodes  and 
field  affect  transistors. 

Studies  of  supporting  equipment,  i.e.,  nitrogen  liquefiars 
and  cryostats,  and  the  techniques  of  handling  liquid 
nitrogen  have  been  included. 

A  literature  survey  has  been  conducted  ond  its  results 
are  summarized.  Additional  details  may  be  found  in  the 
bibliography  ot  the  end  of  this  report.  A  short  summary 
of  the  effects  of  cooling  upon  the  conductivity  of  con¬ 
ductors  and  semiconductors  is  included.  Application  of 
this  theory  to  diode  ond  transistor  operations  is  mode. 

12426 

RADC-TDR42426,  INDEXER  CONSISTENCY  UNDER 
MINIMAL  CONDITIONS.  Tech  Note,  Nov  1962,  83p.  P: 
4594,  T:  459401.  C:  AF  30(602)-2616,  Documentation 
Inc.,  7900  Norfolk  Ave.,  Bothesdo,  Md.  J.  Jacoby,  V. 
Slamecko.  In  OTS.  ASTIA:  Coda  XX.  Unclassified 

In  the  first  phase  of  tho  project,  whose  ultimate  objec¬ 
tive  is  on  improvement  of  the  quality  of  library  indexing, 
a  measure  has  been  assessed  of  the  consistency  with 
which  indexers  tend  to  choose  the  same  terms  as  being 
descriptive  of  the  same  documents.  Under  artificial  in¬ 
dexing  conditions  which  excluded  the  use  of  indexing 
tools,  communication,  and  post-indexing  editing,  six 
indexers  (three  experienced,  three  beginners)  using  a 
Uniterm  system  of  coordinate  indexing  wore  found  to 
differ  significantly  in  the  number  of  terms  used  to  index 
a  group  of  75  randomly  selected  chemical  patents,  os 
well  as  in  the  percent  of  matched  terms  any  one  indexer 
had  with  any  other.  The  oxpariancod  indexers  have 
attained  a  significantly  higher  degree  of  inter-indexer 
consistency,  with  less  internal  variation,  than  their 
inexperienced  colleagues.  Results  of  the  intro-indoxar 
reliability  experiment  show  thot,  on  the  whole,  eoch  in¬ 
dexer  tnnds  to  be  consistent  with  himself  when  re¬ 
indexing  ‘‘equated*  documents  ond  using  o  vocabulary  of 
"general*  (shared)  terms;  the  selection  of  this  vocabu¬ 
lary  may  have  favorably  biased  these  results,  however. 
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12431 

RADC-TDR4243I,  DESIGN  OP  A  PARALLEL  PLATE 
MICROWAVE  LENS.  Qtrly  Taeh  Not*.  22  Aug  1962,  26p. 
P:  5561,  T:  556103.  C:  AF  30(602)-2336,  VARO  Inc., 
Spacial  Predueti  Div.,  2201  Walnut  St.,  Garland,  Taxas. 
W.  W.  Solitbury,  W.  E.  Flynt.  ASTIA;  Coda  XX. 

Unclataifiad 

Two  porollal  plota  mierowova  lonaat  ora  utad  In  tha 
fulfillmant  of  thit  contract.  Such  lantat  oparota  on  tha 
principla  thot  mierowova  anargy  will  propogota  batwaan 
porollal  conducting  (hoati  with  o  photo  valocity  axcoad- 
Ing  that  ol  light;  hanca,  thit  ‘madium*  hot  on  opporant 
indax  of  rafroetion  which  it  lott  than  unity.  Whan  tha 
bounding  contourt  of  tueh  on  ottambly  of  plotat  ora 
tuitobly  thopod,  than  tha  ottomhiy  it  onologout  to  on 
optical  lant,ondcan  ba  moda  to  focut  mierowova  anargy. 
For  tha  eota  uitdar  eontidarotion  hara,  tha  bounding  con* 
tourt  hovo  tha  form  of  alliptoidt  of  rovolution,  ond  tha 
aquotiona  ond  poromotart  nteaitory  to  thopa  tha  con¬ 
tourt  proparly  ora  darivad  and  diteuttad.  A  complota 
datign  it  dateribad  for  o  5  foot  tquora  lant  with  focal 
langth  of  5  foot  ond  on  indax  of  rafroetion  of  9/16,  op- 
arotad  at  o  wovalangth  of  12.5  cm. 

1243S 

RADC-TDR.62438,  MICROWAVE  AMPLIFICATION  BY 
RESONANCE  SATURATION.  Taeh  Note  No.  1,  9  Oct 
1962,  25p.  inel  illut.  P:  175.  C:  AF  30(602)*2744. 
TRG,  Inc.,  2  Aariol  Way,  Syottot,  N.Y.  Banjomin 
Sanitihy,  Gordon  Gould.  ASTIA:  Coda  XX.  Unclottifiad 

Amplification  eantorad  about  o  froquaney  of  86  kMc  hot 
boon  ottoinad  in  gotaout  HCN'*  by  maont  of  o  naw 
principla.  Tha  non  linaor  proportiat  roquirod  for  ampli¬ 
fication  ora  obtoinad  by  mierowova  powar  toturotion  of 
this  got.  A  gain  of  1.5  db  in  o  travailing  wova  tyttam 
hot  boon  maoturad.  Tha  bandwidth  hot  boon  attimotad 
at  3  Me.  Tha  axtantion  of  thit  principla  to  practical 
dovieat  at  highar  froquanciat  it  found  to  ba  faotibla. 

12442 

RA0C-TDR42442.  SPACE  SURVEILLANCE  SYSTEM 
EVALUATION  BY  A  METHOD  OF  PHOTOGRAMMETRIC 
RESECTION.  Oct  1962,  16p.  inci  illut.  P:  5535,  T: 
553502.  D.  C.  Marchont.  ASTIA:  Coda  XX.  Unclottifiad 

Tha  tuccattful  davalopmant  at  Syrocuto  Univartity  of 
officiant  doto-hondling  procodurot  in  connaction  with 
photogrommatric  computations  using  rataou  typa  photog- 
rophy  hot  tuggattad  tha  footibility  of  hondling  tha  lorga 
numbar  of  rotoetion  solutions  nacassory  in  on  occurocy 
avoluotion  program  for  o  spoca  turvaillonca  systam.  Tha 
raport  davalopt  tha  procodura  for  corracting  tha  signifi¬ 
cant  syttomotie  arrors  in  tha  maoturad  co-ordinotat,  da- 
teribat  on  odjustmant  for  application  to  stobilixad  ooriol 
photography,  and,  finally,  davalopt  tha  mathod  for  col- 
culoting  arrors  in  tha  adjustad  rasults. 

Thaoratical  invastigations  indieota  thot  on  accuracy  of 
ona  foot  (standard  arror)  in  location  of  tha  torgat  aircraft 


along  ooch  oxU  for  aoch  tan  thousand  foot  of  altituda 
obevo  tha  control  it  likaly. 

12443 

RADC-TDR42443, SULFUR  HEXAFLUORIDE  IN  HIGH- 
FOWER  MICROWAVE  SYSTEMS.  Nov  1962,  17p.  inel 
Illut.,  tobla.  P:  4506,  T:  450602.  V.  Vonnicola.  In 
OTS.  ASTIA:  Coda  XX.  Unclottifiad 

Sulfur  haxofluorida  (SF^)  it  baing  utad  axtantivaly  at  a 
maont  of  obtaining  high  paok  powar  parfornnnea  in  wava- 
guida  tyttamt.  Thora  it  raoson  to  boliovo  that  optimum 
afficiancy  it  not  currantly  baing  achiavad  in  wavaguida 
tyttamt  uting  thit  alactronogotiva  got.  Thit  raport  ra- 
viaws  tha  ovoilobla  data  on  tha  uta  of  SFt  in  mierowova 
tyttamt.  Incontittanciat  in  thata  data  ara  notad,  For 
axompla,  powar  rotiot  (braakdown  powar  of  SF^  ovar  that 
of  air  at  normol  pratturat  with  oil  othar  poromatars  con¬ 
stant)  ora  raportad  from  a  low  of  3  to  a  high  of  40.  Tha 
machonitms  of  thasa  inconsistanciat  ora  ditcussad  in 
tarms  of  gaomatric  configuration,  contamination,  local- 
ixad  hot  spots,  locolisad  corona  discharge,  ate.  Araas 
of  future  investigation  are  discussed. 

12444 

RADC.TDR42444,  ULTRA  HIGH  POWER  TRANSMIS- 
SION  LINE  TECHNIQUES.  2nd  Tech  Note,  June  1962, 
60p.  inel  illus.,  6  raft.  C:  AF  30(602).2S45.  Mierowova 
Atsoe.,  Inc.,  Burlington,  Most.  In  OTS.  ASTIA:  Coda 

Unclassified 

Problems  related  to  failure  mechanisms  in  ultra-high 
powar  transmission  lines  ora  treated.  A  more  general 
equation  for  breakdown  is  darivad  for  non-uniform  con¬ 
ditions  using  tha  Boltzmann  transport  theory  and  than  on 
approximate  solution  it  discussed  for  breakdown  ot  o 
heated  surfoca.  Exparimantol  varificotion  including 
moosuramants  up  to  pressures  of  several  atmospheres  is 
given  for  tha  tronsition  from  o  localized  breakdown  at  o 
small  hamisphera  to  o  main-volume  breakdown.  Finally 
tha  rasults  of  on  experimental  study  of  ore  movement  is 
given  which  includes  several  gases  under  a  variety  of 
conditions. 

12-447 

RADC-TDR 42-447,  RADAR  DATA  TRANSFER  SYSTEM 
AN/TRQ-10(XW-2)  and  RADIO  REPEATER  SET  AN/ 
TRQ-13.  Final  Enginoaring  Rpt,  Juno  1962,  166p.  inel 
illus.  C:  AF  30(635)- 11201,  Motorola  Inc.,  Military  Elec¬ 
tronics  Div.,  Chicogo  Canter,  Chicogo  51,  ill.  ASTIA: 

Unclassified 

Tha  ANARQ-10  is  a  fully  militarized  microwave  rador 
ramoting  equipment  operating  in  tha  7)25  to  8400  me 
bond,  represents  tha  latest  configuration  in  a  series  of 
aquipment  developed  for  the  Air  Force  by  Motorola.  Us¬ 
ing  a  common  woveguida-antanno  configuration,  it  pro¬ 
vides  two-way  transmission  of  widabond  video  ond  azi¬ 
muth  doto  so  as  to  remote  such  radar  sets  as  AN/CPN- 
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18.  AN/FPN-34  and  ASR-4.  Th*  AN/TRQ-13  provid«$ 
rang*  axtontion  through  th*  ut*  a(  multipl*  hops. 

The  syitoni  Jatign  pormits  a  high  dograo  of  floxibilily  by 
omploying  the  building  block  eoncopt,  Uotic  systom 
capability  may  bo  oxpandtd  by  adding  odditional  com- 
pononts  already  in  llio  systom  or  compatible  control 
equipment  from  the  AN/FRQ-11. 

The  equipment  is  eontaiited  in  shelter  S*1 18  and  is  trans¬ 
portable  by  truck.  C-119  cargo  aircraft  or  by  helicopter. 
System  design  and  packaging  is  such  as  to  permit  plac¬ 
ing  into  operation  quickly  after  plocement  at  the  operat¬ 
ing  sites. 

Basic  specialized  test  equipment  has  been  incorporated 
into  the  equipment  for  ease  of  mointenotKeand  increased 
reliability. 

Ont  AN/TRQ-IO  system  and  two  AN/TRQ-13  repeaters 
were  produced  on  the  contract  demonstrating  that  the 
equipment  substantially  met  the  major  requirements  of 
the  applicable  specifications. 

12-450 

RADC-TDR-62.450,  AN  UNEXPECTED  EFFECT  IN  AN 
EXPERIMENTAL  TRANSVERSE-WAVE  TUBE.  7  May 
1962,  Tech  Note  No.  5,  13p.,  3  refs.  C;  AF  61(052)- 
531,  Norwegian  Defense  Research  Establishment, 
Kjeller  -  Lillestrom  Norge.  Kjell  Blotekjaer,  Bjorne 
Malsnes,  Agne  Nordbotten.  ASTIA;  Code  XX. 

Unclassified 

In  a  tube  consisting  of  two  Cuceio<ouplers  separated  by 
0  long  metallic  drift-tube,  gain  in  excess  of  30  db  has 
been  observed.  It  is  shown  theoretically  that  the  gain 
can  be  explained  by  a  quadruple  pump  field  set  up  in  the 
drift-tube  by  the  beam  itself,  provided  the  dc-beom  per¬ 
forms  o  spiralling  motion  close  to  the  well  df  the  drift- 
tube.  This  is  also  verified  experimentally. 

12-451 

RADC-TDR-62-451,  MINIMUM  NOISE  TEMPERATURE 
OF  DC-PUMPED  TRANSVERSE-WAVE  ELECTRON 
BEAM  AMPLIFIERS.  Tech  Note  No.  6,  30  May  1962, 
54p.  inci  lllus.  C:  AF  61(052)-531,  Norwegian  Defense 
Research  Establishment,  Bergen,  Norway.  Tore  Wessel- 
Berg,  Kjell  Blotekjaer.  ASTIA:  Code  XX.  Unclassified 

This  report  is  concerned  with  o  general  analysis  of  noise 
in  dc-pumped  amplifiers  based  on  transverse  waves.  It 
is  shown  that  any  amplifier  involving  either  the  cyclo¬ 
tron  waves  or  the  synchronous  waves  has  the  some 
minimum  noise  temperature  determined  by  the  cofHfitions 
at  the  cathode.  The  noise  temperature  can  be  reduced 
to  an  arbitrary  small  value  by  increasing  the  magnetic 
field  at  the  cathode  or  by  reducing  the  cathode  diameter. 
It  is  also  shown  that  the  minimum  noise  temperature  is 
reduced  by  the  smoothing  effect  of  the  potential  minimum 
near  the  cathode.  The  minimum  noise  temperature  can 
'be  realized  by  inserting  a  suitable  noise  transformer  be¬ 
tween  the  cathode  and  the  amplifier.  In  general,  struc¬ 


tures  with  electric  or  magnetic  fields  having  rotational 
symmetry  such  as  used  in  normal  electron  guns  eon  per¬ 
form  the  required  transformation. 

12452 

RADC-TDR-62452,  A  S-FUNCTION  ANALYSIS  OF 
TRANSVERSE  WAVE  INTERACTION  IN  PERIODIC 
STATIC  FIELDS.  Tech  Note  No.  8,  10  June  1962,  62p. 
incI  illus.  &  6  refs.  C:  AF  61(0S2)-531,  Norwegian  De¬ 
fense  Research  Establishment,  Bergen,  Norway.  Kjell 

Blotekjaer,  Bjorne  Malsnes.  ASTIA;  Code  XX. 

Unclassified 

The  interaction  between  transverse  electron  beam  waves 
in  periodic  fields  is  usuolly  analyzed  by  assuming  a 
sinusoidal  variation  of  the  electric  ond  magnetic  fields. 
In  this  report  another  approoch  is  used,  assuming  the 
fields  to  consist  of  8-functions.  Exact  solutions  can 
then  be  obtained  by  standard  mathematical  methods.  The 
interaction  in  quodrupole  fields,  two-dimensional  fields, 
and  fields  of  rototionol  symmetry  is  considered  and  the 
results  are  shown  to  agree  well  with  the  sinusoidol-field 
theory. 

12453 

RADC.TDR-62453,  TRANSVERSE  WAVE  INTERAC¬ 
TION  IN  ELECTRON  BEAM  DEVICES.  Final  Rpt,  July 
1962,  lOp.  C;  AF  61(052)-531,  Forsvorets  Forsknlngsin- 
stitutt,  Norwegian  Defense  Research  Estoblishment, 
P.O.  Box  25,  Kjeller,  Norway.  K.  Blotekjaer,  B.  Mals¬ 
nes,  A.  Nordbotten.  ASTIA;  Code  XX.  Unclassified 

The  investigotions  under  this  contract  have  been  con¬ 
cerned  with  the  interaction  of  transverse  electron  beam 
waves  with  external  electromagnetic  fields,  and  the  ap¬ 
plication  of  this  interaction  in  microwave  devices.  In 
porticulor,  problems  involving  various  aspects  of  the 
so-called  DC-pumped  electron  beam  amplifiers  have  been 
analysed.  Interaction  problems  in  the  pump  field  have 
been  analysed 'both  theoretically  and  experimentally. 
Considerable  attention  has  been  devoted  }o  problems  of 
noise  theory,  and  an  expressi  on  for  the  minimum  noise 
temperature  of  DC-pumped  omplifiers  has  been  derived. 
Research  on  the  problem  of  designing  suitable  periodic 
structures  for  the  input  and  output-coupler  of  tronsverse 
field  devices  has  been  performed. 

The  theory  of  a  harmonic  generator  based  on  cyclotron 
waves  has  been  presented. 

Three  tubes  have  been  designed  and  tested.  Two  of  them 
ore  cyclotron-wave  amplifiers,  and  the  third  a  synchro¬ 
nous  wave  amplifier. 

12-455 

RADC-TDR-62-455,  AN  EXPERIMENTAL  SYNCHRO¬ 
NOUS-WAVE  AMPLIFIER.  Tech  Note  No.  7,  8  June 
1962,  39p.  C:  AF  61(QS2)-S31,  Norwegian  Defense  Re- 
seorch  Establishment,  Bergen,  Norway.  ASTIA:  Code 

Unclassified 


135 


12-ROME  AIR  DEVELOPMENT  CENTER 


.Fourth  Quarter 


This  rtpert  It  eoneomad  with  the  ompIKieotlen  el  the 
tynehreneut  wevet  In  an  electrettetie  quedrupele  pump 
field.  Abrupt  reverteli  of  the  magnetic  field  between 
the  pump  end  the  Input  end  eutput-ceuplert  moke  it 
pettible  to  ute  Cucele-eeuplert  coupling  te  the  fast 
cyclotron  wave. 

The  tmell'tlgnel  gain  hat  been  coleulated  under  the 
ettumptlon  of  e  filamentery  electron  beam. 

An  experimental  tube  hat  been  built,  end  meoturementt 
of  gain  end  bandwidth  performed.  A  maximum  goin  of  16 
db  hot  been  obterved. 

12456 

RADC-TOR-62456.  A  DC-PUMPED  AMPLIFIER  USING 
SPACE.PERIOOIC  MAGNETIC  FIELD.  Tech  Note  No. 
9,  28  June  1962,  23p.  inel  illut.,  8  reft.  C;  AF  61(052)- 
531,  Norwegian  Defenie  Retearch  Ettablithment,  Ber¬ 
gen,  Norway.  T.  Wettel-Berg,  Kjetl  Blotekjoer.  ASTIA: 
Code  XX.  Unciottified 

Thit  report  deteribet  on  experimental  amplifier  bated  on 
coupling  between  cyclotron  and  tynchronout  wovet  in  a 
periodic  magnetottotic  field.  Beam  expansion,  which 
repretentt  a  major  obstacle  in  synchronous-wave  ampli¬ 
fiers,  it  avercome  by  means  of  a  new  focusing  scheme. 
The  tube  wos  operated  at  730  Mc/t  with  electronic  gain 
of  8.6  db.  The  efficiency  was  relotively  low,  probably 
due  to  excessive  velocity  spread  in  the  beam. 

12-458 

RADC.TDR-62-458.  OPTIMUM  APERTURE  STUDY.  2nd 
Qtrly  Rpt,  Nov  1962,  34p.  P:  4506,  T:  450604.  C;  AF 
30(602)-2676,  Martin  Co.,  Baltimore  3,  Md.  H.  B.  Mc- 
Clung,  H.  Rosenblart.  SRN:  RM  229.  ASTIA;  Code  XX. 

Unclassified 

The  object  of  this  contract  is  to  study  the  applicability 
of  the  Wiener-Spencer  theorem  to  antennas.  This  theorem 
states  that  minimum  standard  deviation  of  the  far  field 
power  pattern  occurs  when  the  illumination  function  cor¬ 
responds  to  the  lowest  mode  of  vibration  of  a  membrane 
stretched  across  the  operture  opening.  This  Quarterly 
Report  presents  the  analytical  solutions  of  optimum 
illumination  distribution  for  two  selected  antenna  oper¬ 
ture  configurations,  nomely  polygonal  and  elliptical. 
The  respective  expressions  for  far-field  power  diffrac¬ 
tion  pattern,  the  zeroth  and  second  moments,  are  also 
presented. 

12-468 

RADC-TDR-62-468,  DEVELOPMENT  OF  $-BAND  LOW- 
NOISE  PERIODIC  PERMANENT  MAGNET  TRAVELING- 
WAVE  TUBE.  Tech  Note  No.  2,  20  Sept  1962,  lip.  inci 
illus.  P;  4506,  T:  450602.  C:  AF  30(602)-2694,  Wotkins- 
Johnson  Co., 3333  Hillview  Ave.,  Polo  Alto, Calif.  B.  P. 
Israelsen.  SRN:  W-J  62-604R2.  In  OTS.  ASTIA:  Code 
XX.  Unclassified 


The  pln-seol  rf  input  motch  has  been  evoluoted,  with 
excellent  results.  The  match  is  better  then  2:1  VSWR 
over  on  octove  bandwidth.  A  noise  figure  of  3.2  db  has 
been  obtained  at  3Gc  using  this  type  of  match.  Reversed 
magnetic  fields  have  been  studied,  using  two  Alnico  5 
permanent  magnets.  Several  schemes  for  minimizing  the 
reversol  distance  have  been  tried.  The  most  successful 
uses  two  small  Index  I  magnets  at  the  reversol  plane, 
opposed  In  the  some  manner  as  the  primary  magnets. 
With  this  type  of  assembly,  beam  transmission  of  99  per¬ 
cent  has  been  achieved  in  dc  focusing  tests. 

12-469 

RADC-TDR-62-469,  APPLICATION  OF  MODIFIED  ZER- 
NIKE  POLYNOMIALS  TO  THE  ANALYSIS  OF  FRESNEL 
REGION  FIELDS  OF  CIRCULAR  APERTURES  WITH 
NON-UNIFORM  AND  NON-SYMMETRIC  ILLUMINATION. 
Task  Rpt  No.  2,  15  Sept  1962,  26p.  P:  4506,  T:  450604. 
C;  AF  30(602)-2646,  Syracuse  Univ.  Research  Inst., 
College  of  Engineering,  Syracuse,  N.Y.  Ming-kuei  Hu. 
SRN;  EE  957-6209T2.  ASTIA:  Code  XX.  Unclossified 

In  this  report  a  modified  form  of  Zernike  polynomials  and 
a  set  of  generalized  function,  W„'>'  (7,  u),  are  introduced. 
These  polynomials  and  functions  are  applied  to  the  anal¬ 
ysis  of  the  Fresnel-region  field  of  circular  apertures 
with  non-uniform  and  non-symmetrie  illumination.  With 
m  =  0,  the  general  result  reduces  to  that  for  non-uniform 
but  circularly  symmetric  illuminotion  obtained  previ¬ 
ously.  A  generol  expression  for  the  for  field  (Froun- 
hofer  field)  of  circulor  apertures  with  generol  illumina¬ 
tion  is  also  derived.  Finally,  a  simple  example  is  given 
as  on  illustrotion. 

12-471 

RADC-TDR-62-471,  RCA  AUTOMATIC  SWITCHBOARD 
FOR  SECURE  VOICE.  Final  Rpt,  Aug.  1962,  42p.  incI 
illus.  P:  649P.  C:  AF  30(602)-2286,  National  Scien¬ 
tific  Lobs.,  Inc.,  Woshington,  D.C.  Jock  W.  Hughes. 
ASTIA:  Code  NC.  Secret 

12-473 

RADC-TDR-62-473.  H-F  PROPAGATION  SIMULATION. 

Nov  1962,  21p.  inci  illus.  R.  Mather,  F.  Wilson.  ASTIA: 
Code  XX.  Unclassified 

An  experiment  is  described  in  which  high  frequency  elec¬ 
tromagnetic  wave  propagotion  is  to  be  simulated  on  an 
analog  computer  and  compared  with  experimental  data 
collected  over  a  3800-KM  poth.  The  experimental  com¬ 
plex  consists  of  a  transmitter  site  located  in  the  Panama 
Canal  Zone  and  a  receiver  site  at  Stockbridge,  N.Y. 
Vertical  ionospheric  sounders  ore  located  along  the 
transmission  path  and  are  used  to  measure  the  spatial 
distribution  of  electron  density  in  the  volume  of  interest. 
A  method  is  described  whereby  this  spatial  distribution 
of  electron  density  is  programmed  into  the  analog  com- 
puler  in  order  that  the  Hamiltonian  equations  describing 
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ray  patht  may  b«  lolvod.  In  addition  to  producing  fra- 
quoncy  vi.  timo  ploti  lor  comparison  with  tho  OMporimon- 
tol  data,  tho  simulotor  alto  gives  results  not  easily 
measured  in  the  field,  such  os  toke-oH  angle,  angle  of 
arrival,  group  time,  phase  time,  o(f*path  deviation,  and 
height  of  reflection. 

An  alternate  use  for  the  simulator  is  also  presented. 
By  rescaling  the  problem  and  making  use  of  its  capabil¬ 
ity  to  generate  functions  of  three  variables,  one  can 
examine  the  effects  of  small-scale  irregularities  of  ioni¬ 
sation  on  electromagnetic  waves. 

12-476 

RADC-TDR-62-476,  MICROWAVE  MEMORY  TECHNIQUES 
PROJECT.  Final  Rpt,  Sept  1962,  94p.  inci  illus.,  22 
refs.  P;  4505,  T:  45264.  C:  AF  30<602)-24l4,  Martin 
Co.,  Baltimore  3,  Md.  R.  J.  Allen.  SRN;  ER  12579. 
ASTIA:  Code  XX.  Unclassified 

The  results  of  on  18-month  study  and  experimentol  effort 
for  development  of  a  superconducting  delay  line  are  pre¬ 
sented.  While  the  experimental  effort  did  not  yield  o  de¬ 
lay  line  of  the  desired  capabilities  (4-  to  12-kmc  bond- 
width,  2-db  loss  and  20-microsecand  delay),  considerable 
improvement  was  obtained  over  room  temperature  lines, 
resulting  in  lines  of  useful,  olthough  lessened,  copo- 
bilities. 

Lines  were  built  which  provided  up  to  2  microseconds 
delay  with  under  2-db  total  insertion  loss  obove  200  me. 
A  one-microsecond  line  gave  a  total  insertion  lots,  in¬ 
cluding  connectors,  etc.,  of  2.8  db  at  400  me. 

Frequency-dependent  losses  precluded  the  fabricotion  of 
longer  lines.  The  insertion  lost  encountered  ond  the 
mechanisms  producing  it  are  described  herein.  The  di¬ 
electric  loss  it  considered  to  be  one  of  the  mojor  con¬ 
tributors.  The  theoreticol  bosis  for  tho  belief  that  di¬ 
electric  losses  should  decrease  with  decreasing  temper¬ 
ature  it  summarised. 

Results  of  o  survey  of  closed-cycle  helium  refrigerators 
are  included. 

The  results  of  this  program  hove  indicated  that  the  cryo¬ 
genic  delay  line  Is  feasible  but  that  additional  effort  will 
be  required  in  the  areas  of  dielectrics,  surface  properties 
and  fabrication  techniques  before  lines  which  implement 
the  desired  design  objeetivet  more  closely  ore  realixable. 

12-477 

RADC-TDR-62-477,  NEW  METHODS  FOR  MEASURING 
SPURIOUS  EMISSIONS.  5th  Qtrly  Rpt,  Sept  1962.  P; 
1112.  C:  AF  30(602)-2511,  Airborne  Instruments  Lab.,  A 
Div.  af  Cutler-Hummer,  Inc.,  Deer  Park,  L.I.,  N.Y.  D. 
Levinson,  R,  Sloven,  0.  Hinckelmonn  and  J.  Taub.  SRN; 
1112-1-5.  ASTIA;  Code  XX.  Unclassified 

A  voltage  squaring  circuit  has  been  incorporated  in  the 
instrumentation  for  the  fixed-probe  multimode  power  moat¬ 


ing  equipment.  In  addition,  the  control  panel  &  probe 
sampling  unit  have  bden  completed.  In  a  lest  of  the  uver- 
all  instrumentation,  the  error  in  the  automatic  average  of 
the  probe-cpupled  power  was  0.6  db. 

12480 

RADC-TDR42480.  GAS  DUPLEXER  (PINCH  EF¬ 
FECTS).  4th  Qtrly  Prog  Rpt,  30  June  1962,  20p.  incI 
illus.  C;  AF  30(6Q2)-240l ,  Microwave  Associates,  Inc., 
Burlington,  Mass.  ASTIA;  Code  XX.  Unclassified 

Average  electron  theory  has  been  used  to  find  the  ratio 
of  discharge  arc  lots  in  a  transverse  magnetic  field  to 
discharge  arc  Ibst  without  a  magnetic  field,  normalized 
to  a  constant  electron  density.  It  was  found  thot  no  re¬ 
duction  in  arc  lost  takes  place  unless  the  pressure  and 
electron  temperature  are  such  that  Ve/ai<1,  where  Vc  ■< 
the  electron-atom  collision  frequency  and  oi  it  the  radian 
microwave  frequency.  Limited  experimental  results  are 
given  to  support  this  theoretical  conclusion. 

Data  is  presented  shown  35%  reductions  in  recovery  time 
for  argon  fill  pressures  in  the  millimeter  range. 

12-482 

RADC-TDR.62482,  GENERATION  OF  INFRAMILLI- 
METRIC  WAVES  BY  MEANS  OF  ELECTRONIC  BEAMS. 
Status  Rpt  No.  3,  Mar  1962,  25p.  inci  illus.  C;  AF  61 
(052)-519,  CSF  Compagnie  generals  de  telegraphie  Sant 
Fil,  Paris,  France.  ASTIA;  Code  XX.  Unclassified 

The  oimt  of  the  contract  are  the  study  of  the  possibili¬ 
ties  of  the  0-type  Corclnotron  as  a  submillimeter  vrave 
generator  and  the  construction  of  experimental  earcino- 
trons  with  the  following  design  objectives;  Center  fre¬ 
quency  -  350  KMc/s;  Output  power  -  10  milliwatts  CW; 
Bandwidth  -  10%;  ond  Maximum  voltage  -  10.000  volts. 
Power  ond  freqiMncy  limits  should  be  extended  by  using 
higher  current  densities.  As  an  intermediate  step,  the 
study  will  include  the  design  of  very  high  beam  density 
guns  in  the  1000  A.cm^  range. 

12483 

RADC-TDR42-483,  GENERATION  OF  INFRAMILLI- 
METRIC  WAVES  BY  MEANS  OF  ELECTRONIC  BEAMS. 
Status  Rpt  No.  4,  June  1962,  16p.  inci  illus.  C:  AF  61 
(052)-519,  CSF  Compagnie  generale  de  telegraphic  Sans 
Fil,  Paris,  France.  ASTIA;  Code  XX.  Unclassified 

The  aims  of  the  contract  are  the  study  of  the  possibili¬ 
ties  of  the  0-type  Carcinotron  os  o  submillimeter  wave 
generator  and  the  construction  of  experimental  corcino- 
trons  with  the  following  design  objectives;  Center  fre¬ 
quency  -  350  KMc/s;  Output  power  -  10  milliwotts  CW; 
Bandwidth  -  10%;  and  Maximum  voltage  -  10.000  volts. 
Power  ond  frequency  limits  should  be  extended  by  using 
higher  current  densities.  As  an  intermediate  step,  the 
study  will  include  the  design  of  very  high  beam  density 
guns  in  the  1000  A/cm^  range. 
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12-4«6 

RADC-TDR-624S6,  A  THEORETICAL  ANALYSIS  OF 
THE  NOISE  PERFORMANCE  IN  PARAMETRIC  CYCLO¬ 
TRON-WAVE  AMPLIFIERS.  Toeh  Not*  No.  10,  2  July 
1962,  26p.,  7  roll.  C:  AF  61(0S2)-S51,  Norwogion  Do- 
font#  Rotooreh  Ettoblithmont,  Borgon,  Norway.  Erling 
Sundo.  ASTIA;  Codo  XX.  Unclottifiod 

This  roport  It  eoncornoJ  with  tho  calculation  of  noito  in 
a  poromotric  cyelotron-wavo  amplifier  of  tho  quodrupolo 
typo.  Tho  analytit  it  correct  to  tocond  order  in  tho 
pump  amplitude.  Tho  calculated  noito  temperature  of  the 
amplifier  contittt  of  two  termt,  the  firtt  being  propor¬ 
tional  to  the  cathode  temperature,  and  the  tocond  propor¬ 
tional  to  the  factor  where  7^  it  the  tpoce-chorge 
tmoothing  factor  accounting  for  the  tmoothing  of  petition 
noito  taking  place  at  the  potential  minimum  in  front  of 
the  cathode. 

It  it  thown,  by  meant  of  detign  parometert  for  three  dif¬ 
ferent  tubet,  that  the  noito  temperature  of  the  parametric 
quodrupolo  amplifier  leemt  to  increate  ropidly  with  fre¬ 
quency.  The  noito  temperature  it  alto  thown  to  be  pro¬ 
portional  to  the  pump  power. 

12-4S7 

RADC-TOR-62-487,  A  PROPOSED  HARMONIC  GENERA¬ 
TOR  BASED  ON  CYCLOTRON  WAVES.  Tech  Note  No. 
11,  5  July  1962,  3p.  C:  AF  61(052)-531,  Norwegian  De- 
fente  Reteorch  Ettoblithmont,  Bergen,  Norwoy.  Kjell 
Blotekjoer.  ASTIA:  Code  XX.  Unclottifiod 

A  cyclotron  wove  on  a  rectilinear  filamentary  beam  can 
interact  with  a  TE  circuit  mode  of  cylindrical  tymmetry 
propagating  in  tynchronitm  with  the  boom.  The  inter¬ 
action  rotultt  in  0  periodic  variation  of  the  cyclotron 
trontit  angle  of  the  electront,  couting  a  type  of  circum¬ 
ferential  bunching  which  givet  rite  to  high  harmonic  con¬ 
tent.  Provided  the  RF-field  it  adjutted  to  moximiie  a 
certain  harmonic,  itt  output  power  increotet  approxi¬ 
mately  at  the  tquare  root  of  the  hormonic  number. 

The  bunching  It  timply  a  redittribution  of  the  relative 
potitiont  of  the  variout  electront  conttituting  the  origi¬ 
nal  beam,  and  requiret  no  tupply  of  energy.  All  power 
delivered  by  the  generator  it  therefore  dittipated  in  the 
RF  ttructure  ittelf. 

The  interaction  mechonitm  it  analyzed  in  detail,  uting 
two  different  opproochet  leading  to  the  tome  fiiml  re- 
tultt.  One  it  bated  on  a  wove  detcription,  the  other 
contidert  the  motion  of  the  individuol  electront. 

12-504 

RADC-TDR-62-S04,  FEASIBILITY  STUDIES  FOR  ELEC¬ 
TROMAGNETIC  RADIATION  WEAPON.  Nov  1962,  22p. 
inci  illut.  Philip  L.  Sandler,  Leonard  Strautt.  ASTIA: 
Code  XX.  Secret 


Thit  report  repretentt  the  latett  in  a  continuing  analytit 
and  application  of  data  taken  in  invettigotiont  on  the 
technology  and  phenomenology  of  problemt  involved  in 
an  electromognetic  radiation  weapon  concept.  Thete 
data  ore  analyzed  in  relation  to  modeli  for  which  thii 
new,odditional,  or  updated  information  providet  the  botit 
for  modification  or  more  detailed  tpecificotion  of  a  model 
tyttem  ond,  more  importont,  of  the  feotibility  of  the 
weapon  concept.  In  portieular,  an  analytit  in  tome  de¬ 
tail  it  pretented  illuttrating  environmental  conttraintt 
impoted  on  performance  of  a  model  lystum.  The  effect 
and  purpote,  then,  of  thii  continuout  reworking  of  the 
model  it  the  tangible  delineation  of  the  feotibility  prob¬ 
lemt. 

12-519 

RADC-TDR-62-519,  GENERATION  OF  INFRAMILLI- 
METRIC  WAVES  BY  MEANS  OF  ELECTRONIC  BEAMS. 
Stotut  Rpt  No.  5,  Oct  1962,  7p.  C:  AF  61(052)-519,  CSF 
Compagnie  general#  de  telegrophie  Sant  Fil,  France. 
ASTIA:  Code  XX.  Unclatiified 

The  aimt  of  the  contract  ore  the  ttudy  of  the  pottibili- 
tiet  of  the  0  type  carcinotron  ot  a  tubmillimeter  wove 
generator  and  the  conttruction  of  experimental  carcino- 
troni  with  the  following  detign  objectivet:  center  fre-' 
quency  -  350  KMc/t,  output  power  -  10  milliwottt  CW, 
bandwidth  -  10%,  Max.  voltage  lO.OOOV.  Power  and  fre¬ 
quency  limitt  thould  be  extended  by  uting  higher  current 
dentitiet.  At  on  intermediate  ttep,  the  ttudy  will  in¬ 
clude  the  detign  of  very  high  dentily  gunt  in  the  1000 
A/cm2  range. 

12-527 

RADC-TDR-62-527,  ELECTRIC  POLARIZATION  OF 
CdS  SINGLE  CRYSTALS  AND  PHOTO-MAGNETO-ELEC¬ 
TRIC  EFFECTS.  Tech  Note  No.  3,  3  Oct  1962,  58p. 
C:  AF  61(052)-166,  Univ.  of  Louvain,  Belgium.  A. 

Luyckx.  SRN:  Rpt  No.  TN-3.  ASTIA:  Code  XX. 

Unclottifiod 

The  retittivity  of  the  tingle  cryttalt  of  CdS  variet  for 
tame  conditiont  of  illumination,  when  a  magnetic  field 
it  impoted.  Sometimet  thit  retittivity  decreotet  or  in- 
creotet  following  the  tign  of  the  magnetic  field,  in  other 
conditiont  we  hove  alwoyt  increate  of  retittivity  what¬ 
ever  can  bo  the  tign  of  magnetic  field.  There  ore  alto 
cotet  for  which  magnetic  field  hat  no  influence  on  the 
retittivity.  An  explanation  of  thete  effect#  it  propoted. 
It  it  bated  on  the  work  hypothetit  of  local  electrical 
poloriiatlon  of  the  cryttalt.  Potential  meaturementt 
hove  been  done  which  confirmed  thit  idea.  In  tome  ex¬ 
perimental  conditiont  thete  photovoltaget  depend  on  the 
action  of  a  magnetic  field.  Quantitative  retuitt  have 
been  obtained  for  definite  conditiont  which  confirm  our 
ottumptiont.  Mytteretit  diagram#  of  photovoltaget  have 
been  plotted;  they  remind  the  ferroelectric  phenomena  of 
teignettoelectricity. 


138 


1962 


12-ROME  AIR  DEVELOPMENT  CENTER 


When  th«  infrorad  radiation*  which  aro  known  to  quoneh 
photeconduetivityar*  romovod,  tho  photofflognotoaloetrie 
oHocti  boeoma  indopondont  of  tho  tign  of  tho  mognotic 
field  and  of  tho  currant. 

12-528 

RADC-TDR-62-S28,  ABSORPTION  AND  TRANSMISSION 
OF  ELECTROMACNBTIC  WAVES,  niato  J:  Invottigo- 
tlao.of  Intordapandoaco  of  Abtorbod  DotIgn  Poroiootor*. 
Tech  Annuol  Rpt,  30  Sopt  1962,  34p.  inci  illut,  3  rofs. 
C:  AF  61(052)-1S4,  III.  Phy*.  In*t.,  Gottingen,  Gormony. 
Or.  H.  W.  Holborg.  ASTIA:  Coda  XX.  Uncloiiifiad 

Two  farrit*  matoriolt,  Farromic  E  and  Forromic  E  1960, 
wor*  utod  0*  mognotic  layer  obiorbart.  Th*  meatured 
refUction  coefficient*  were  below  10%  in  the  frequency 
range*  4,2.10^  to  3.8.10^  cp*  (1:9,1)  and  2.4.10*  to 
7.6.10*  (1:3.2)  r**pactiv*ly.  Th*  thickn*****  of  layer* 
wer*  0.38  cm  and  0.5  cm  r**p*ctiv*ly.  The**  meoture- 
m*nt*  confirmed  th*  reflection  coefficient*  colculoted 
from  £  and  y.. 

Voriou*  materials  wer*  tested  with  respect  to  their  op- 
plicobility  o*  absorber  materiol. 

12-529 

RADC-TDR-62-529,  ABSORPTION  AND  TRANSMISSION 
OF  ELECTROMAGNETIC  WAVES,  Phase  K:  Multiloyer 
Absorber.  Tech  Final  Rpt,  30  Sept  1962,  39p.  incI  illus., 
6  r*fs.  C;  AF  6I(0S2)-1S4,  Phy.  Inst.,  Gottingen,  GerV 
many.  Dr.  H.  W.  Holborg,  C.  Wunsch*.  ASTIA;  Code  XX. 

Unclossified 

Th*  equations  for  th*  reflection  coefficient  of  a  three 
layer  absorber  contain  15  free  parameters.  Because  of 
this  large  number  of  parameters  the  equotions  were  not 
discussed  in  general.  Assuming  values  of  £  and  /x,  which 
are  independent  of  frequency,  input  impedonc*  diagrams 
of  three  layer  absorbers  were  calculated.  By  variotion 
of  certain  parameters  a  favorable  course  of  the  reflection 
coefficient  was  aspired.  With  a  thickness  of  layer  d  - 
0,21  .  th*  reflection  coefficient  |r  |  remains  below 

13%  all  at  smaller  wavelengths.  The  bondwidth  for  |r  | 

-  10%  is  1:2.5.  This  absorber  contains  three  layers  with 
eond  y  increasing  step-wise  from  free  space  to  the  lost 
layer. 

For  the  experimental  realization  of  such  absorber*  homo¬ 
geneous  mixtures  of  poroffin  and  carbonyl  iron  powder 
and  regular  arrangements  of  damping  cylinders  in  a  non- 
dissipativ*  dielectric  or*  used.  Free  field  measurements 
produced  a  bandwidth  of  1:2.28  for  |r  |  -  10%  in  th*  most 
favorable  case.  Th*  necessary  thickness  of  layer  was 
d  »  0,25.  At  smoll  wovelength  th*  efficiency  of 

the  absorber  is  determined  by  th*  properties , of  th*  first 
layer  only. 


12-530 

RADC-TDR-62-530,  ABSORPTION  AND  TRANSMISSION 
OF  ELECTROMAGNETIC  WAVES,  Phos*  L:  Resenanc* 
Absorber*  with  Abserbing  Structure*  in  or  behind  a  Metol 
Piet*.  Tech  Final  Rpt,  30  Sept  1962,  61p.  inci  illu*., 
14  ref*.  C:  AF  61(0S2)-154,  Phy.  Inst.,  Gottingen,  Ger¬ 
many.  S.  Luhmonn.  ASTIA:  Cod*  XX.  Unclassified 

A  number  of  resonance  absorbers  for  electromagnetic 
wave*  or*  described,  which  serve  for  th*  reflection  less 
coating  of  a  metal  wall.  Th*  obsorbers  treated  her*  are 
characterized  by  th*  fact  that  th*  absorbing  structure  is 
placed  behind  th*  metal  wall  to  be  protected.  Coupling 
of  th*  incident  wove  to  th*  absorbing  structure  is  mad* 
through  small  openings  in  the  metal  plat*.  Rectangular, 
triangular  and  circular  ring  slots  were  used  as  coupling 
holes.  With  a  wedge  absorber  behind  the  metal  plate  the 
reflection  coefficient  r  was  below  0.1  within  a  frequency 
interval  with  a  relative  bandwidth  of  about  10%.  Absorb¬ 
ing  strip-line  components  wer*  developed  in  order  to 
ochiev*  o  thin  absorbing  structure  and  to  compensate  the 
frequency  dependence  of  th*  impedance  of  the  coupling 
holes.  With  these  components  an  operating  range  r  <  0.1 
with  a  relative  bandwidth  of  about  6%  was  attained. 

Th*  reflection  coefficient  was  measured  in  th*  frequency 
rang*  8  to  14  kmcps.  It*  dependence  on  th*  number  of 
coupling  hole*  per  unit  area  and  on  various  parameters 
of  th*  absorber  elements  was  investigated. 

12-531  (Vol  I) 

RADC-TDR-62-531,  Vol  I,  ABSORPTION  AND  TRANS¬ 
MISSION  OF  ELECTROMAGNETIC  WAVES,  Phase  M, 
Part  A:  Ceeibinatian  af  Magnetic  Layer-  ond  Wedge  Type 
Absorber*.  30  Sept  1962,  Tech  Annual  Rpt,  37p.  inci 
illu*.,  5  refs.  C:  AF  61(052)-1S4,  III.  Phys.  Inst.,  Gott¬ 
ingen,  Germany,  Dr.  E.  Pottel,  E.  Schunk.  ASTIA:  Code 
XX,  Unclassified 

An  obsorption  arrangement  for  electromagnetic  waves  is 
being  designed  incorporating  a  combination  of  magnetic 
layer  absorbers  and  inhomogeneous  absorbers.  The  am¬ 
plitude  reflection  coefficient  should  be  below  10°, 
throughout  th*  cm-wav*s  rang*  and  also  in  part  of  the  m- 
waves  range.  Matching  conditions  derived  from  transmis¬ 
sion  line  theory  are  evaluated  by  quadripole  measure¬ 
ments.  Rib  absorbers  ore  used  as  inhomogeneous  ab¬ 
sorbers  because  they  are  produced  with  relative  ease. 
Th*  reflection  coefficient  of  such  rib  absorbers  is  meas¬ 
ured  in  a  coaxial  line  as  function  of  th*  frequency  for  a 
number  of  parameters  like  surface  resistivity  of  the  foil, 
length  of  th*  wedge-shaped  transition  and  total  length  of 
th*  sample.  Th*  electrical  contact  between  th*  ribs- 
consisting  of  graphite  paper  and  the  adjoining  parts  of 
th*  line  was  found  to  be  of  great  significance.  Measure¬ 
ments  with  combinations  of  ferrite  and  wedge  absorbers 
have  produced  a  number  of  useful  results.  More  meas¬ 
urements  have  to  be  carried  out  with  other  thicknesses  of 
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Feurtti  Quarter 


th*  farrit*  layer  and  with  higher  turface  reeiitivitlei  o( 
the  fell. 

12.531  (Vel  II) 

RAOC.TDR.d2.53l.  Vel  II,  ABSORPTION  AND  TRANS. 
MISSION  OF  ELECTROMAGNETIC  WAVES,  Phaee  M, 
Pert  B:  CeeibiiMfleii  el  Magnetic  Layer,  end  Graphite 
Fell  Abterbere.  30  Sept  1962,  Tech  Annual  Rpt.  23p. 
inci  illus.,  4  reft.  C;  AF  61(052).1S4,  Phye.  Intt.,  Gott¬ 
ingen,  Germany.  Or.  H.  W.  Heiberg,  N.  Roy.  ASTIA: 
Code  XX.  IMcloeiilied 

The  electromagnetic  propertiet  of  a  ferrite  loyer  placed 
in  front  of  a  metal  plate  are  invettigated.  For  this  pur- 
poie  the  reflection  coefficient  i»  meoiured  at  a  fuitction 
of  the  frequency  with  the  thicitneta  of  the  lomple  at 


parameter.  The  meeaurementa  are  carried  out  in  a  coox- 
iol  line  with  Ferromie  E  I960  aa  teat  aubatance. 

In  order  to  increoae  the  bandwidth  at  larger  thickneaa  of 
layer  the  ferrite  ia  electrically  ahunted  with  o  reaiativity 
foil  and  the  reflection  coefficient  of  thia  combination  ia 
again  meaaured  oa  a  function  of  the  frequency.  Porom- 
etera  are  the  thickneaa  of  the  ferrite  layer  and  the  aur- 
face  reaiativity  of  the  foil.  With  thia  combination  the 
operating  frequency  range  ia  extended  toworda  lower  fre- 
quenciea.  With  a  ferrite  layer  of  25.8  mm  thickneaa  and 
o  aurfoce  reaiativity  of  880  Q  |R  |  ^  10%  ia  achieved 
within  the  range  of  frequenciea  12  to  160  me.  Thia  cor- 
reaponda  to  o  frequency  bandwidth  of  about  1:13.  With¬ 
out  reaiativity  foil  the  reflection  coefficient  remoina 
above  10%  in  the  entire  range. 


140 


13-SPACE  SYSTEMS  DIVISION 


13-18a 

SSD.TR-«Ma.  STUDIES  PERTAINIHC  TO  BAMBI,  BAL- 
USTIC-MISULEPI.UME  WIND-TUNNEL  RESEARCH 
PROGRAM.  Final  Technical  Doeumontary  Not*,  Apr 
1962,  2S2p.  inci  illut.  C:  AF  04(647)644,  Ganaral 
Dynofnlci/Attronoutict,  Son  OUgo,  Colli.  ARPA  153-60. 
SRN:  ZR-AP-06I-24.  ASTIA:  AD  329136,  Cod*  AA. 

Sacrat 


13-25  (Vel  I) 

SSO-TOR-62-2S.  BAMBI  PHASE  II  TECHNICAL  INVES¬ 
TIGATIONS,  SINGLE  INTERCEPTOR  UTELLITE(Vol  I). 
Sacond  Qtrly  Tech  Summary  rpt,  2  Jon  -  2  Apr  1962.  20  Apr 
1962,  436p.  incI  illut.,  tablo*,  ISralt.  Ct  AF  04(695)-10, 
Space  Technalogy  Labt.  Inc.,  Redondo  Beach,  Calif. 
ARPA  Order  Na.  177-61.  SRN:  8637-6031-NQ-000. 
ASTIA:  AO  329264,  Code  AA.  Secret 

13-25  (Vel  II) 

SSO-TDR-62-2S.  BAMBI  PHASE  II  TECHNICAL  INVESTI¬ 
GATIONS,  SINGLE  INTERCEPTOR  SATELLITE,  (V.l  ||). 


Second  Qtrly  Tech  Summary  rpt,  2  Jon  -  2  Apr  1962.  20  Apr 
1962,  3l4p.  inci  illut.,  tablet,  2  reft.  C:  AF  04(695)- 10, 
Space  Technology  Labt.  Inc.,  Redondo  Beach,  Calif. 
ARPA  Order  No.  177-61,  SRN:  8637-603I-NQ-00I.  ASTIA: 
AD  329298,  Code  AA.  Secret 

13-25  (Vel  III) 

SSD-TDR-62-2S.  BAMBI  PHASE  II  TECHNICAL  INVES¬ 
TIGATIONS,  SINGLE  INTERCEPTOR  SATELLITE. 
(Vel  III).  Second  Qtrly  Tech  Summary  rpt,  2  Jon -2  Apr 
1962.  20  April  1962,  171p.  inci  illut.,  2  reft.  C:  AF 
04(695)- 10,  ^ace Technology  Labt.  !nc.,  Redondo  Beach, 
Calif.  ARPA  Order  No.  177-61.  SRN:  8637-6031-NQ-002. 
ASTiA:  AD  329297,  Code  AA.  Secret 

13-47  (Phote  II) 

SSD-TDR-62-47.  LARGE  SOLID  ROCKET  PROGRAM  - 
PHASE  II.  Second  Tech  Note,  1  Mar  through  31  May 
1962.  June  1962,  76p.  inci  Illut.,  tablet.  C:  AF  04- 
(611)8012,  Aerojet-General  Corp.,  Solid  Rocket  Plant, 
Sacramento,  Calif.  ASTIA:  AD  329800,  Code  AA. 

Confidential 


141 


1S-WRI0HT  AIR  DEVELOPMENT  CENTER 
Wright'Pattcrton  AF  Bai«,  Ohio 


1S-1910  (Part  IV) 

WADCTR-59-191,  Part  IV.  RESEARCH  ON  HIGH  TEM¬ 
PERATURE  ADDITIVES  FOR  LUBRICANTS.  Final  rpt. 
Fab  1962,  124p.  inci  illut.,  tablet,  20  raft.  P:  M44, 
T:  304405.  C:  AF  33(616)7853,  Phata  II.  Montonto  Ra- 
taorch  Corp.,  Evaratt,  Matt.  J.  0.  Smith,  at  al.  Not  in 
OTS.  ASTIA:  AD  281831,  Coda  AA.  Unelattifiad 

Tatraphanyltin  and  bit(p-phanoxyphanyl)  diphanyltin  par- 
form  vary  wall  ot  antioxidontt  for  polyphanyl  athart  at 
600-650*  F  in  Bearing  Rig  tatt  ratingt.  p-Bit  (triphanyl- 
ttannoxy)  baniana  it  a  third  memborof  the  orgonotin  com- 
poundt  tcraonod  that  it  on  affactiva  onti-oxidont  for 
polyphanyl  athart.  Other  onti-oxidontt  that  ora  affactiva 
for  polyphanyl  athart  ora  the  metal  taitt  of  N,N-diphanyl- 
dithioearbamie  odd,  triphanylbitmuth  and  the  oxidat  of 
copper.  The  mott  outttonding  EP  additive,  from  among 
ihota  tcraonod  for  polyphanyl  athart,  it  diphanyltin 
bit(triehloroacatata)  with  on  EP  weld  point  >  720  kg. 
Tatting  a  variety  of  lubricantt  in  a  modified  Shalt  Four 
Ball  apparatut  (modified  to  detect  matal-to-matal  contact 
alactrically)  permit!  fallowing  the  change  from  hydro- 
dynamic  to  boundary  typo  lubrication  with  incraate  in 
loading.  A  tentative  machonitm  it  propotad  to  explain 
the  ratuitt  of  control  lad  oxidation  t  of  m-  andp-bit(phanoxy) 
bonzanat  -  oxidation  of  polyphanyl  athart  it  accompanied 
by  bend  breaking  (phanyl-oxygan)  and  coupling  or  condan- 
totion  of  intarmadiota  to  form  higher  molacular  weight 
compound  t. 


15-294a  (Part  III) 

WADC-TR-57-294,  Part  III.  RESEARCH  ON  LIQUID 
METALS  AS  POWER  TRANSMISSION  FLUIDS.  Final  rpt, 
Aug  1962,  1S6p.  <ncl  illut.,  tablet,  and  62  raft.  P: 
1428,  T;  73313.  C:  AF  33(616)5917.  General  Electric 
Co.,  Schenectady,  N.Y.  R.  C.  Kumpittch,  J.  R.  Granan, 
Not  In  OTS.  ASTIA;  AD  286881,  Coda  AA.  Unelattifiad 

A  liquid  metalt  tatt  loop,  eontitting  of  o  low-prettura 
flow  control  ond  monitoring  loop,  and  o  high-prettura, 
high-tomporatura  liquid  metalt  pump  were  conttructed  ond 
taitod.  Tha  low-prattura  loop  wot  debugged  and  tettad 
at  tamparafuret  up  to  550*  F.  A  total  operating  time  of 
103  hourt  wot  accrued.  Techniquet  for  loop  repair  and 
maintananea  ware  developed. 

A  two-ttagad,  gear-type  pump,  rated  ot  3,000  pal,  1,(XX)*  F 
and  one  gallon  par  minute  wat  datignad,  built,  and  tatted. 
Tha  pump  wat  first  operated  with  petroleum  ether  (Stod¬ 
dard  tolvant)  to  datarmine  itt  capability.  A  total  of  tan 
hourt  running  wat  accumulated  during  which  the  pump 
gonaratad  3,000  pti  and  flows  axcaeding  two  gallons  par 
minute  at  approximately  half  rated  speed. 


Tha  pump  wat  run  for  3-1/2  hourt  on  NaK-77  ot  pretturet 
up  to  640  pti  and  tamparaturat  to  780*  F.  Rated  flow  wot 
davalopad  ot  half  rated  speed.  Tests  were  terminated  by 
failure  of  on  outfat  flange  stud  ond  incipient  bearing  fail¬ 
ure.  Limited  data  was  obtained  and  over-all  efficiency 
wot  calculated. 

Material  tatting  NaK-77  to  determine  compatibility,  fric¬ 
tion  and  wear  tests,  and  a  literature  survey  ware  also 
conducted. 

15-316a(Part  IV) 

WADC-TR-99-316,  Part  IV.  MECHANISM  OF  WEAR  OF 
NONMETALLIC  MATERIALS.  Summary  rpt,  Juno  1962, 
21p.  incI  illut.,  tablet,  24  raft.  P:  7022,  T;  73663. 
C:  AF  33(616)69%.  Armour  Rateorch  Foundation,  Chicago, 
III.  C.H.Riatz,H.S.  Weber.  In  OTS.  ASTIA;  AD  284551, 
Code  AA.  Unclastifled 

Friction  andweorof  tingle-cryttal  sapphire  surfaces  ware 
studied  at  10-4  mm  Hg  over  a  temperature  range  of  25  to 
1550*C.  Highest  coefficients  of  friction  ware  found  at 
ambient  temperature,  particulorly  whan  basal  planet  ware 
in  sliding  contoct.  Under  certain  conditions  fracture 
tracks  ware  produced.  Orientation  dependence  vrot  ob- 
tervod  up  to  opproximotely  1300*C.  Friction-related 
basal  ditlocationt  were  detected  at  temperatures  at  lew 
600*C.  A  proposed  mechanism  of  friction  ond  wear  tug- 
getts  that  two  types  of  frictional  junctions  ore  formed. 
At  ambient  temperature  the  junctions  ore  adhesive  in  na¬ 
ture,  highly  orientotion  dependent,  and  related  to  surface 
phenomena.  At  elevated  temperature  friction  It  only 
slightly  influenced  by  orientation,  and  plastic  deforma¬ 
tion,  bated  mainly  on  the  highly  active  basal  ilip  system, 
leads  to  *weld-junctiont*  and  flow  in  bulk.  The  relative 
contributions  of  the  two  types  of  junctions  provide  ano¬ 
malous  coefficients  of  friction  for  sapphire  at  or  around 
600*C  both  under  vacuum  and  in  air. 

15-329a(Part  I) 

WADC-TR-57-329,  Pert  I.  INVESTIGATION  OF  ESCAPE 
CAPSULE  SYSTEMS  FOR  MULTI-PLACE  AIRCRAFT. 

Preliminary  Investigation.  Interim  rpt,  Dec  61,  85p.  inci 
illut.,  tables,  10  reft.  P;  1362,  T;  13438.  C;  AF 
33(616)-5017.  (roodyear  Aircraft  Corp.,  Akron,  Ohio. 
J.  J.  Vorachek,  at  al.  In  OTS.  ASTIA;  AD  273625, 
Coda  AA.  Unclassified 

This  report  tummarizet  the  findings  of  an  investigation 
conducted  by  Goodyear  Aircraft  Corporation  of  four  es¬ 
cape  capsule  tyttemt  for  a  hypothetical  multi-place 
aircraft. 

Four  capsule  configurations  ora  evaluated;  cockpit,  nose 
section,  tandem,  and  individual. 
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Evaluation  It  on  tho  bod*  of  tho  totol  ability  to  porform 
iho  oteopo  function  within  tho  oporatlonol  onvolepo  ro- 
qulromontt  ond  compatibility  with  tho  aircraft  andmltilon 
roqulromont*.  Pitch  (toblllxotlon  and  occaloratlon  lead* 
ora  dotormlnod  by  solving  porformonc*  oquotlens  by  on 
IBM  650  digital  cemputar. 

It  was  found  that  all  lh*  configuration*  pravldo  ih*  ro- 
qulrod  oscopa  potantiol,  nocossory  craw  comfort  and  ae- 
cos*  to  work  areas,  and  odaquote  survival  potontlal.  Tho 
Individual  capsule  eeneopt  was  found  to  bo  the  most  do- 
sirablo  arrangsmont  on  tho  basis  of  this  analysis. 

15-3290  (Port  II) 

WAOCTR-57-329,  Part  II.  INVESTIGATION  OF  ESCAPE 
CAPSULE  SYSTEMS  FOR  MULTI-PLACE  AIRCRAFT. 

Prallmlnory  Design  and  Wind  Tunnel  Testing  of  on  Indi¬ 
vidual  Escape  Capsule.  Final  rpt,  Dec  61,  282p.  incl 
illui.,  tables,  26  reft.  P;  1362,  T:  13438.  C:  AF 
33(616)-5017.  Goodyear  Aircraft  Corp.,  Akron,  Ohio. 
F.  M.  Milhoon,  J.  J.  Vorochek,  and  J.  D’Allura.  In  OTS. 
ASTIA:  AD  273626,  Code  AA.  Unclassified 

This  report  presents  the  preliminary  design  and  dynamic 
model  and  wind  tunnel  model  testing  of  on  individual  es¬ 
cape  capsule  as  a  port  of  a  progrom  for  the  investigation 
of  escape  capsule  systems  for  a  hypothetical  multi-place 
aircraft.  The  capsule  wifi  provide  safe  escape  over  an 
aircraft  performance  envelope  having  an  800-knot  EAS 
from  tea  level  to  55,000  feet  and  Mach  4.0  from  55,000  to 
100,000  feet.  The  preliminary  design,  including  major 
components  and  subassemblies,  is  described  in  detail. 

Major  results  from  stress  and  weight  analyses  are  in¬ 
cluded.  A  preliminary  performance  and  stability  anolysis 
of  three  capsule  stabilization  systems,  including  fins, 
boom-balloon  configurotions,  and  trailing  drag  bodies,  was 
mode,  and  a  system  comprised  of  a  variable  sized  inflata¬ 
ble  drag  body  was  selected  from  this  analysis  and  further 
analyzed.  Data  used  for  the  analysis  vra*  obtained  from 
transonic  and  supersonic  wind  tunnel  tests  from  Mach 
number  0.5  to  3.0. 

15-3310  (Port  VI) 

WADC-TR-56-331,  Pert  VI.  HIGH  TEMPERATURE  RE¬ 
SISTANT  ELASTOMER  COMPOUNDS.  Final  rpt,  May 
1962,  144p.  incl  illus.,  tobies.  P:  7340,  T:  734005. 
C;  AF  33(6 16)-6998,  Firestone  Tire  and  Rubber  Co., 
Akron,  Ohio.  D.  R.  McGillvory,  et  al.  Not  in  OTS. 
ASTIA;  AD  282009,  Code  AA.  Unclassified 

An  extensive  compounding  investigation  of  ethylene- 
propylene  elastomer,  including  some  statistically  de¬ 
signed  experiments,  was  made.  The  best  heat  stabilizing 
system  evaluated  for  ethylene-propylene  elastomer  was  a 
combination  of  antimony  trioxide  and  Hypalon.  Compound¬ 
ing  data  on  Diene,  Coral,  Zetafin,  hydrogenated  butadiene/ 
methylmethacrylate,  and  blends  of  Diene  with  butyl,  SBR, 
Coral  and  Hevea  elastomers  are  reported.  Stress  relaxa¬ 
tion  measurements  were  mode  ot  3(X}  and  350°  F  on  some 


of  the  more  heat  resistant  compounds.  Sllleono  and  Vlton 
elastomer*  had  the  slowest  relaxation  rotes.  Exposure  of 
certain  vulcanizata*  to  radiant  heat  of  1(X)0*  F  and  con¬ 
tact  with  an  8(X)*F  plate  was  occomplished  ond  the  re¬ 
sults  photographed.  Static  fatigue  experiments  on  HT-1, 
polyester  (Terylene)  and  nylon  66  tirecords  were  con¬ 
ducted.  Additional  adhesion  data  on  HT-1  to  resin-cured 
butyl  was  obtained.  A  new  technique  for  measuring  the 
inherent  thermal  stability  of  vulcanized  compound*  has 
been  devised  which  utilizes  a  modified  high  temperature 
chromatograph.  Ethylene-propylene  elastomer  was  on*  of 
the  most  stable  elastomers  evaluated. 

15-404*  (Pert  III) 

WADC-TR-59-404,  Part  III.  DEVELOPMENT  OF  PAR¬ 
TIALLY  VOLATILE  BRAZING  FILLER  ALLOYS  FOR 
HIGH-TEMPERATURE  APPLICATION  AND  RESIST¬ 
ANCE  TO  OXIDATION.  Final  rpt,  Jul  1962,  45p.  incl 
illus.,  tables,  9  refs.  P:  7351,  T;  73516.  C:  AF  33- 
(616)-6882,  Armour  Research  Foundation,  Chicago,  lii. 
Nikolojs  Bredzs,  et  al.  In  OTS.  ASTIA;  AD  285510, 
Cod*  AA.  Unclassified 

it  has  been  shown  thermodynamically  aid  confirmed  ex¬ 
perimentally  that  a  high  vapor  pressure  constitutent  of  a 
given  filler  metal  can  be  volatilized  in  a  shorter  time,  or 
at  a  lower  temperature,  or  to  a  greater  extent,  if  to  the 
given  filler  metal  ore  added  other  constitutent*,  which 
have  o  larger  fra*  energy  of  solution  in  the  given  filler 
metal  than  the  volatile  constitutent  has.  Specifically,  it 
has  been  experimentally  demonstrated  that  additions  of 
aluminum,  chromium,  silicon,  and  to  a  lesser  extent  iron 
and  germanium,  increase  the  rot*  of  volatilization  of 
indium  from  nickel.  This  order  of  effectiveness  confirms, 
according  to  available  thermo-chemical  data,  the  above 
hypothesis.  In  o  practicol  sense,  the  effects  of  the  joint 
geometry  on  the  ability  to  volotiliz*  ora  discussed.  Lim¬ 
itations  on  joint  depth  must  be  recognized  if  appreciable 
volatilizotion  is  to  be  obtained  with  reasonable  times  at 
temperature. 

15-575a  (Pert  III) 

WADC-TR-59-575,  Pert  III.  OXIDATION  OF  TUNGSTEN 
AND  TUNGSTEN  BASED  ALLOYS.  Final  rpt,  Jul  1962, 
58p.  incl  illus.,  tables,  21  refs.  P;  7351,  T;  735101. 
C;  AF  33(616)-7888,  Westinghouse  Electric  Corp.  Re¬ 
search  Labs.,  Pittsburgh,  Pa.  E.  A.  Gulbransen,  et  al. 
In  OTS.  ASTIA;  AD  285588,  Code  AA.  Unclassified 

This  paper  describes  new  experimental  work  on  the  oxi¬ 
dation  of  tungsten  and  a  50  w/o  tantalum-tungsten  alloy. 
The  rates  of  oxidation  of  tungsten  were  determined  from 
1150°  to  1615°C  in  oxygen  pressures  of  2  to  1(X)  Torr. 
Very  high  rates  of  oxidation  or  surfoce  recession  rates 
were  found  above  1200*C.  An  exponential  temperature 
behavior  for  the  rote  of  oxidation  was  found  for  all  of  the 
pressures  studied.  A  heat  of  activation  of  14,300  calories 
per  mol*  was  estimated  from  the  data.  A  study  of  the  ef¬ 
fect  of  pressure  on  the  rat*  of  oxidation  showed  the  fol- 
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lowing  omplrieol  oguotion  could  explain  iho  woi^t  lost 
data,dw/dt  •  Kpl.122.  A  ihoorotleolonalysis  of  iho  data 
uoing  tho  abtoluto  rooetion  roto  thoory  tuggoitod  ihot  tho 
rata  of  oxidation  of  tungtton  wot  llniitod  by  a  mobilo  ad¬ 
sorption  pioeots  of  oxygon  onto  o  tungsten  surfoee  al¬ 
ready  covered  by  a  surface  layer  of  oxide.  Oxidation  of  o 
50  w/o  tantolum-tungston  alloy  was  studlod  ovor  the  tem- 
poroture  rongo  of  1068*  to  1458*C  at  152  Torr  oxygon 
pressuro.  The  results  showed  that  a  protective  scale 
was  formed  on  this  olloy.  A  special  250  KV  electron  dif¬ 
fraction  camera  was  developed  for  the  study  of  the 
tungsten-gas  reacting  Interface. 

15-6030  (Pert  III) 

WAOC.TR-59-603,  Part  III.  FRICTION  AND  WEAR  AT 
ELEVATED  TEMPERATURES.  Final  rpt,  Jul  1962,  40p. 
inci  illus.,  tables,  8  refs.  P;  7342,  T;  734204.  C:  AF 
33(616)-7648,  Massachusetts  Inst,  of  Technology,  Cam¬ 
bridge,  Moss.  E.  Robinowicz,  M.  Imoi.  In  OTS.  ASTIA; 
AD  287458,  Code  AA.  Unclassified 

A  number  of  substances  have  been  examined  for  suita¬ 
bility  under  sliding  conditions  in  the  range  from  room 
temperature  to  2000  F.  Low  melting  metals  applied  as 
surface  coatings  show  a  peak  in  their  friction  at  the  melt¬ 
ing  points,  unless  they  form  an  oxide  with  good  lubricat¬ 
ing  ability.  Pyrolytic  boron  nitride  ond  graphite  hove  the 
same  friction  and  wear  properties  os  do  ordinary  forms  of 
these  materials.  A  discussion  is  presented  of  how  infor¬ 
mation  may  be  obtained  systematically  from  friction- 
temperature  runs,  and  examples  of  the  vorious  techniques 
are  given. 

15-6270 

WADC-TR-59-627.  RESEARCH  STUDY  ON  GROUND  EN¬ 
VIRONMENT  LOADS  CRITERIA  FOR  GUIDED  MISSILES. 

Final  rpt,  Aug  1962,  82p.  incI  illus.,  tables.  P:  1367, 
T;  13582.  C;  AF  33(616)-5794,  Midwest  Research  Inst., 
Kansas  City,  Mo.  M.  B.  Thompson,  John  B.  Loser, 
Robert  S.  Brown.  Not  in  OTS.  ASTIA:  AD  285852, 
Code  AA.  Unclassified 

A  study  program  was  initiated  directed  to  formulation  of 
recommended  design  criteria  for  ground  environment  load 
inputs  to  missiles.  These  loads  include  handling,  trans¬ 
portation  and  storage  loads  experienced  by  the  missile 
from  manufacturer  to  launching.  A  review  of  technical 
literature  was  conducted  to  determine  design  methods  and 
test  data  related  to  missile  ground  loads.  Missile  manu¬ 
facturers  were  also  surveyed  to  determine  state-of-the-art 
and  design  practices  employed  to  define  missile  ground 
environments.  Based  on  limited  ovailable  data  and  da- 
sign  experience  obtained  by  this  study,  recommended 
missile  ground  load  criteria  are  of  peak  or  constant  *g* 
limit  load  factor  and  an  ultimate  or  design  load  factor. 
Load  probability  occurrence,  spectra  density,  or  other 
statistical  methods  of  representing  design  loads  are  not 
recommended  because  of  inadequate  dota. 


15445«(P«rtVI) 

WADCTR-8644S,  Fart  VI.  FROPERTIE5  OF  GLASSES 
AT  ELEVATED  TEMFERATUREl  Interim  rpt,  Aug  1962, 
89p.  inci  illus.,  tables,  &  10  refs.  P:  7381,  T;  738103. 
C:  AF  33(616)59-4,  Nat'l  Bureau  of  Standards,  Wash., 
D.  C.  Matthew  J.  Kerper,  T.  G.  Scuderi,  E.  H.  Elmer. 
In  OTS.  ASTIA;  AO  286892,  Code  AA.  Unclassified 

To  estoblish  real  I  Stic  design  criteria  applicable  to  several 
special  glasses  certain  physical  properties  have  been  de¬ 
termined  threughout  the  useful  temperature  range  of  the 
glasses.  Data  is  presented  on  several  of  the  glasses  in 
the  program  at  the  top  temperature  at  which  short  time 
modulus  of  rupture  testing  can  be  conducted.  The  stress- 
rupture  results  for  all  seven  glasses  in  the  program  are 
presented.  The  creep  results  obtained  on  PPG  6695glast 
are  also  presented.  Equations  ore  given  that  have  been 
developed  to  represent  the  mirror  radius  -  modulus  of  rup¬ 
ture  data.  An  analysis  of  the  distribution  of  the  strength 
values  of  gloss  is  presented.  A  description  of  the  appa¬ 
ratus  used  for  determining  the  relationship  between  strength 
and  size  and  some  preliminary  findings  regarding  the  re¬ 
lationship  are  presented. 

15-645a  (Port  VII) 

WADC-TR-56-645,  Pert  VII.  PROPERTIES  OF  GLASSES 
AT  ELEVATED  TEMPERATURES.  Interim  rpt,  Aug  1962, 
80p.  inci  illus.,  tables,  &  14  refs.  P:  7381,  T;  738103. 
C:  AF  33(616)59-4,  Nat’l  Bureau  of  Standards,  Wash., 
D.  C.  Matthew  J.  Kerper.  In  OTS.  ASTIA;  AD  286893, 
Code  AA.  Unclassified 

A  progrom  was  initioted  to  investigate  the  physical  prop¬ 
erties  of  several  glosses  that  are  candidates  for  glazing 
flight  vehicles.  The  objectives  of  the  program  were; 
(1)  Develop  suitable  test  methods  for  determining  the  de¬ 
sired  physicol  properties  at  room  and  elevated  tempera¬ 
tures,  ond  (2)  determining  the  values  of  the  desired  phys¬ 
ical  properties  of  individual  glasses  over  a  wide  temperature 
range. 

This  report  contains  a  study  and  interpretation  of  several 
factors  associoted  with  the  determination  of  Young's 
modulus  and  the  modulus  of  rupture.  The  tests  were  per¬ 
formed  on  seven  commercially  available  glasses  and  were 
conducted  from  room  temperature  to  several  degrees  above 
their  strain  points. 

15-762a(Patt4) 

WADC-TR-59-762,  Pert  4.  ULTRA-SHORT-TIME  CREEP 
RUPTURE.  Final  rpt,  Aug  1962,  203p.  inci  illus.,  tables. 
P:  7381,  T:  738103.  C;  AF  33(616)-7632,  Americon 
Machine  8i  Foundry  Co.,  Alexandria,  Va.  J.  P.  Knight, 
W.  A.  Cosby,  H.  W.  Leavenworth.  In  OTS.  ASTIA:  AD 
287528,  Code  AA.  Unclassified 

This  program  involved  the  design  and  fabrication  of  ultra- 
short-time  creep  test  equipment  nnd  utilization  of  the 
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15-WRIGHT  AIR  DEVELOPMENT  CENTER 


•quipmant  for  datannining  lha  ihert  tima  machonlcol  prep- 
artiai  of  o  structural  rafroetory  matol  shaat  olloy  at  ala- 
votad  tamparoturas.  Tantila  tast  tpaeimant  of  Notional 
Ratooreh  Corporation  To-IMW  olloy  wara  ttroinad  at 
tamparoturas  of  2000*  F,  2500*  F,  and  3000*  F  in  on  argon 
otmosphara  ond  in  o  vacuum  (3000*  F  only).  Hooting  of 
tost  spocimans  to  moximum  tamporotura  wos  occomplishad 


in  opproximotaly  60  millisaconds.  Tansila  loading  of  tast 
spocimans  at  oocK  tamporotura  was  occomplishad  prior  to 
ottoining  tost  tamporotura  and  1/2  sacond,  2.0  saconds, 
and  5.0  saconds  oftar  attaining  tast  tomparoturo.  A  da- 
scription  of  tast  apparatus,  tost  procaduras  and  complata 
tost  data  ora  givon  by  this  rsport. 


16-WRIOHT  AIR  DEVELOPMENT  DIVISION 
Wrighl'PaHftrton  AF  Bat*,  Ohio 


16.11b  (Part  II) 

WADI).TM.61.1I,  Part  II.  RESEARCH  AND  DEVELOP¬ 
MENT  ON  ADVANCED  GRAPHITE  MATERIALS.  Intarim 
rpt,  July  1963,  131p.  inci  illui.,  tablat,  50  raft.  AFSC 
P:  7350,  7381;  T;  735002,  738102.  C:  AF  33(616).6915, 
National  Carbon  Co.,  Div.  of  Union  Corbida  Corp.,  Low- 
raneaburg,  Tann.  In  OTS.  ASTIA:  AO  285284,  Coda  AA. 

Uncloitifiad 

A  raviaw  it  givan  of  oclivitiat  ovor  tha  pariod  Octobar 
15, 1960  to  Octobar  15, 1961  on  o  thraa  yoor  Unitad  Stotat 
Air  Forca  -  Oaportmantof  Dafanta  program  for  tba  ratoorch 
and  davalopmont  of  motariolt,  axporimantol  tachniquat, 
and  aquipmant  for  davalopmont  of  pramium  quolity,  rapro- 
ducibU  grophita-bota  motariolt  tuitoblo  for  mittila  and 
ottronoutic  opplleotioni. 

Progratt  it  raportad  on  rataorch  and  davalopmont  in  tha 
ttudy  oraot  of  row  motariolt,  fabrication,  and  motariol 
choroctarizotion  and  avoluotion. 

16.56a  (Port  I,  Val  4 

WADD-TR.61.S6,  Pt  I,  Vol  4.  STUDY  TO  DETERMINE 
AERODYNAMIC  CHARACTERISTICS  ON  HYPERSONIC 
RE-ENTRY  CONFIGURATIONS;  Exparimantol  Photo, 
High  Angla-of- Attack  Farca  Stwdiat  on  Tvro  Hyporienic 
Configuration t,  Mach  Numbar  8.  Final  rpt,  Aug  1962, 
34p.  incI  illut.,  tablat,  11  raft.  AFSC  P:  1366,  T;  136608. 
C:  AF  33(616)4649,  Lockhaad-Colifornio  Co.,  Burbank, 
California.  C. M.  Ontpough,  P.  J.  Sullivan.  LAC/565359. 
ASTIA;  Codo  XX.  Confidantiol 

Thit  raport  protantt  tha  rotuitt  of  high-ongla-of-ottock 
axporimantol  Invattigotlont  to  datormina  tho  longitudinal 
oarodynomic  chorocfarlitlct  of  two  talactod  ra-antry  con- 
figurotiont  at  hyportonic  tpaodt.  Tattt  wora  conductad 
in  Tunnol  B  at  lha  Von  Kormon  Got  Dynomict  Facility, 
Arnold  Enginoaring  Davalopmont  Cantor  at  Moch  Numbar 
8.0  and  at  onglai  of  attack  from  65°  to  95°.  Tha  wind  tun- 
nol  fraa-ttroom  Raynoldt  numbar  wot  1.39  x  104  p«|.  foot. 
Tho  configurotiont  tattod  woro  o  blunt-dalto  wing  with 
75°  twaap-bock  and  a  wingad  conoidol  body  with  o  rac- 
tongulor  plonform.  Thato  two  configurotiont  hova  boon 
tattad  pravioutly  through  on  onglo-of-ottack  ronga  of  -15° 
to  45°  and  raportad  in  raforanca  3.  Although  tha  modal  t 
tattad  in  thit  lariot  of  tattt  wara  tcolod-down  vortiont 
of  thoto  tattad  pravioutly  and  raportad  in  rafaronco  3, 
thara  it  littla  or  no  tcolo  affact  opporant  and  o  tmooth 
continuout  curva  axiitt  batwaan  tha  two  tatt  of  data. 

16-560  (Port  II,  Vol  2) 

WADD.TR.61.56,  Pt  II,  Vol  2.  STUDY  TO  DETERMINE 
AERODYNAMIC  CHARACTERISTICS  ON  HYPERSONIC 


RE-ENTRY  CONFIGURATIONS:  AnolyNcol  Photo,  Da- 
tigti  Chortt.  Intarim  rpt,  Aug  1962,  281p.  inci  illut., 
tablat.  AFSC  P;  1366,  T;  136608.  C;  AF  33(616)-6649, 
Lockhaad  Aircraft  Co.,  Burbank,  Calif.  Frank  S.  Molvat- 
tuto,  at  ol.  SRN;  LAC/370285.  Not  in  OTS.  ASTIA:  AD 
286890,  Coda  AA.  Unclottifiad 

Thit  voluma  pratantt  chortt  and  procadurat  for  rapid  an- 
ginoaring  ottimotat  of  oarodynomic  poromatort  for  com- 
plata  configurotiont  and  configuration  componantt.  Uting 
tha  datign  chortt  and  procadurat  pratantad  harain,  oaro- 
dynomic  coafficiontt  may  ba  ottimotad  for  tpaodt  covar- 
ing  tha  tuportonic  and  hyportonic  rongai  of  Moch  numbar. 
Tha  thaoraticol  mothqdi  utod  in  tho  praporotion  of  thit 
voluma  ora  ditcuttod  in  Voluma  I  of  thit  raport. 


16-560  (Port  III,  Val  I) 

WADD.TR.61.56,  Pt  III,  Val  1.  STUDY  TO  DETERMINE 
AERODYNAMIC  CHARACTERISTICS  ON  HYPERSONIC 
RE-ENTRY  CONFIGURATIONS:  Prattura  Dittribution 
Studiat  on  Thraa  Hyportonic  Ra-Entiy  Configurotiont, 
Exparimantol  Raport.  Final  rpt,  Aug  1962,  133p.  inci 
illut.,  tablat,  9  raft.  AFSC  P:  1366,  T;  136608.  C:  AF 
33(616)-6649,  Lockhaad-Colifornio  Co.,  Burbank,  Calif. 
C.  M.  Ontpough,  W.  L.  Morey.  LAC/564291.  ASTIA:  AD 
332072,  Coda  AA.  Confidantiol 

Thit  raport  pratantt  tha  ratuitt  of  wind  tunnal  prattuia 
dittribution  ttudiat  of  thraa  hyportonic  ra-antry  vohicla 
configurotiont  at  Moch  numbort  of  2,  5,  and  8.  Tha  tattt 
wara  conductad  at  froa  itraom  Raynoldt  numbar’t  of  2.0  x 
104  to  6.0  X  104  par  foot  through  on  ongla  of  attack  ronga 
of  -  30  to  1 30  dagroot  at  M  ■  2  ond  5  and  at  froo  ttraom 
Raynoldt  numbort  of  .425  x  104  to  2.5  x  104  per  foot 
through  on  angle  of  ottock  range  of  -45  to  '•-45  dagreat  at 
M  ■  8.  Tha  configurotiont  rapretented  the  botic  delta 
wing,  wing-body,  ond  rectangular  body  from  the  re-entry 
vohicio  forca  tattt  (Raft.  WADD  Technical  Report  61-56, 
Port  I,  Volt.  1,  2,  3,  and  4). 

16-670  (Vol  II,  SuppI  1) 

WADD-TR.61.67,  Vol  II,  Sup  1.  TELEMETRY  TRANS¬ 
DUCER  HANDBOOK.  Interim  rpt.  Fob  1962,  41 3p.  inci 
illut.,  tablet.  AFSC  P;  4107,  Totk  410719.  C:  AF  33 
(616)-8309,  Radiation,  Inc.,  Malbouma,  Flo.  H.  F.  Fithar, 
Jr.  NotinOTS.  ASTIA:  AD  276361,  Code  AA.  Unclottifiad 

Work  hot  continued  in  bringing  up  to  dote  and  expanding 
data  in  WADD-TR-61-67,  Volt  I  ond  II.  A  now  "Tolamatry 
Transducer  Survey*  wot  mailed  to  over 600  manufacturart. 
Literature  taarch  it  continuing  to  obtain  additional  perti¬ 
nent  data  for  inclution  in  tha  Handbook 
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16-VlfRIGHT  AIR  DEVELOPMENT  DIVISION 


Suppltmantaiy  motarial  hat  boon  praporod  in  ttandord 
format  and  It  baing  ditiributad  at  tupplomontt  1,  2,  and 
3  during  1962.  Tha  pagt  numbering  of  taeh  tupplomont 
it  tueh  that  itt  pogtt  or*  inlondod  for  iniorlien  In  Vel  II 
of  tho  Tolomotry  Trontduear  Hondbeek.  Vel  I  will  bo 
eomplotaly  rowritton.  It  it  rocogniiod  that  information 
on  now  trontduear  toehniquot  davolopmtntt,  and  rololod 
oroot  mutt  bo  dlttributod  rapidly  to  maintain  an  up  to 
dote  amount  of  the  ttota-of>th»art  of  Talomotry  Tront- 
dueort. 

164Sa  (Port  II) 

WAOD-TR-61-68,  Pt  II.  BASIC  FACTORS  IN  THE  FOR¬ 
MATION  AND  STABILITY  OF  NON-SOAP  CREASES 
FOR  HIGH  TEMPERATURE  APPLICATIONS.  Interim 

rpt.  Mar  1962^  3Sp.  inel  illut.,  tablet.  P;  3044,  T ;  304403. 
C:  AF  33(616)-7120,  Lehigh  Univ.,  Bethlehom,  Pa.  John 
J.  Chettick,  A.  C.  Zettlemoyer.  Not  in  OTS.  ASTIA; 
AD  278827,  Code  AA.  Unclattilied 

Principal  effort!  were  devoted  to  the  development  of 
thickener  tolidt  with  potential  for  uto  in  non-toop  greotet 
at  elevated  temperature!.  Next  in  importance  wot  the 
initiation  of  a  program  to  ttudy  porometert  influencing  the 
initial  xtructural  stability  and  ute  propertiot  of  inorganic 
solid-inorganic  vehicle  systems,  lon-incorporoted,  small 
diameter  particles  (silicas  or  other  polar  solids)  were 
shown  to  have  superior  high  temperature  thickener  prop¬ 
erties.  Basic  requirements  revealed  that  the  theoreticolly 
predicted  had  occurred  during  ion-incorporation.  At  tem¬ 
peratures  close  to  the  Tommonn  temperature  of  silica,  for 
example,  ionic  diffusion  of  pre-selected  inorganic  com¬ 
pounds  took  place.  As  o  result  and  without  destruction 
of  area,  on  outermost  layer  of  the  low  free  surface  energy 
incorporating  agent  was  made  on  integral  part  of  the 
(surface)  of  silica  particles.  These  treated  solids  pos¬ 
sessed  far  superior  thickener  properties  bated  on  tempera¬ 
ture  and  other  stability  test  results  than  the  untreated 
solids.  Carbon  blacks  were  also  shown  to  posses  good 
potential  for  use  os  high  temperature  non-toop  thickeners, 
initial  studies  of  inorganic  solid-inorganic  vehicle  sys¬ 
tems  are  reported. 

16-7Ia 

WADD-TR-61-71.  CHEMICAL  STRESS  RELAXATION 
MEASUREMENTS  ON  POLYURETHANES.  Final  rpt. 
May  1962,  104p.  inci  illus.,  tablet.  P;  7360,  T:  73615. 
C;  AF  33(616)-7088,  Armstrong  Cork  Co.,  Loncotter,  Pa. 
S.  J.  Chlystak,  et  ol.  In  OTS.  ASTIA:  AD  282837, 
Code  AA.  Unclassified 

Three  solid  polyurethane  elastomeric  compositions  were 
prepared  and  evaluated  by  static  ortd  high  speed  tensile 
tests,  continuous  and  intermittent  stress  relaxotion  meas¬ 
urements,  and  also  by  ultrasonic  techniques.  This  pre¬ 
liminary  evaluation  was  conducted  to  evaluate  chem- 
orheological  stress  relaxation  as  a  means  of  characterising 
polyurethane  materials  with  regard  to  thermol  and  me¬ 
chanical  stability.  Energies  of  activation  for  bond  scis¬ 


sion  were  calculated.  An  annotated  bibliography  of  stress 
relaxation  phenomeno  was  prepared. 

16-72e  (Vel  II) 

WADD-TR-61-72,  Vel  II.  RESEARCH  AND  DEVELOP¬ 
MENT  ON  ADVANCED  GRAPHITE  MATERIALSi  Appll- 
eetlens  ef  Anisetiepfe  Elestfc  Contineam  Theery  te  Dis- 
lecatlens  In  Grepkite.  Interim  rpt,  Jul  1962,  48p.  incI 
tables,  illus.  P:  7350,  T:  735002;  P:  7381,  T;  738102; 
P:  7-817.  C:  AF  33(616)-6915,  Not’l  Carbon  Co.,  Div.  of 
Union  Carbide  Corp.,  Parma,  Ohio.  G.  B.  Spence.  In 
OTS.  ASTIA;  AD  286090,  Code  AA.  Unclassified 

Eshelby,  Read,  and  Shockley’s  theory  of  dislocations  in 
an  anisotropic  elastic  continuum  has  been  used  to  derive 
formulas  not  involving  complex  numbers  for  the  stress 
components  of  straiidtt  dislocations  in  certain  symmetry 
directions.  From  these  the  dependence  of  stacking  fault 
energy  on  the  orientation  of  the  Burgers  vector  and  on 
the  width  of  extended  dislocations  and  triple  partial  rib¬ 
bons  and  dependence  of  y,  on  the  radius  of  curvature  of 
extended  nodes  have  been  calculated.  The  results  are 
rigorous  for  hexagonal  crystals  and  approximate  for  gen¬ 
eral  directions  in  (111)  planes  of  FCC  crystals.  The 
theory  is  applied  to  graphite  and  close-pocked  metals. 
All  three  methods  of  determining  y,,  for  graphite  yield  re¬ 
sults  which  ore  compatible  with  the  value  0.6  ±  0.2 
erg/cm7.  Several  examples  of  the  dependence  of  width  of 
o  dislocation  on  depth  from  o  stress-free  surface  have 
been  calculated. 

16-72o  (Vel  VI) 

WADD-TR-61-72,  Vel  VI.  RESEARCH  AND  DEVELOP¬ 
MENT  ON  ADVANCED  GRAPHITE  MATERIALS;  Creep 
ef  Carbon  and  Crsphites  in  Flexure  ot  High  Temperatures. 

Final  rpt,  June  1962,  34p.  inci  illus.,  table,  and  4  refs. 
P:  7350,  7381,  and  7-817,  T:  735002  and  738102.  C:  AF 
33(616)-6915.  Nat'l  Carbon  Co.,  Div.  of  Union  Carbide 
Corp.,  Pormo,  Ohio.  E.  J.  Seldin.  In  OTS.  ASTIA:  AD 
284469,  Code  AA.  Unclassified 

Flexural  creep  tests  have  been  made  on  molded  carbons 
and  several  types  of  graphites  over  the  temperature  range 
from  2200°  to  3(X)0°C.  The  amount  of  creep  was  found  to 
decrease  for  a  carbon  as  the  temperoture  of  graphitization 
increased  and  as  the  holding  time  at  graphitization  tem¬ 
perature  increased  for  times  up  to  four  hours. 

Activation  energies  were  determined  for  several  standard 
and  experimental  grades  of  graphite  from  the  steady  state 
creep  rates.  The  activation  energies  ranged  from  23  to 
92  kcol/mole  and  appeared  to  be  constant  for  each  graph¬ 
ite.  The  flexure  experiments  demonstrated  a  marked  de¬ 
pendence  of  the  creep  on  the  gain  orientation  for  the  more 
anisotropic  graphites.  The  groin  orientation  showing  the 
highest  room  temperature  strength  shows  the  lowest  high 
temperature  creep.  Some  of  the  factors  which  influenced 
the  creep  behavior  ore  density,  crystallite  size,  and  the 
orientation  of  the  particles. 
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16-720  (Vol  VII) 

WAOD-TR-61-72,  Vol  VII.  RESEARCH  AND  DEVELOP¬ 
MENT  ON  ADVANCED  GRAPHITE  MATERIALS:  High 
Dontity  Roeryitolliiod  Grophit*  by  Hot  Fonotng.  Interim 
rpt,  Juno  1962,  63p.  inci  illut.,  tobloi,  10  roll.  P:  7350, 
7381,  7-817,  T:  735002,  738102.  C:  AF  33(616)-6915, 
Notional  Carbon  Co.,  Lowroneoburg,  Tonn.  E.  A.  Nool, 
otol.  InOTS.  AST lA;  AD 278603, CodoAA.  Unclootiliod 

This  report  dotcriboi  the  mechanical  and  thermal  proper- 
tiei  of  leverol  types  of  ZT  grophite.  Grade  ZTA  it  dit- 
cuited  in  detail  and  its  physical  properties  ore  compared 
to  those  of  other  premium  graphites,  including  pyrolytic, 
over  the  range  from  room  temperature  to  3000^C.  Specifi¬ 
cations  for  Grade  ZTA  are  established.  The  properties 
of  other  grades  of  ZT  graphite  and  the  results  from  79 
tubteale  firings  in  solid  fuel  rocket  motors  at  vurious  lo- 
cotions,  are  tabulated. 

16-72a  (Vol  VIII) 

WADD-TR-61-72,  Vol  VIII.  RESEARCH  AND  DEVELOP¬ 
MENT  ON  ADVANCED  GRAPHITE  MATERIALS:  Elec¬ 
tron  Spin  Resonance  InPelycrystallineGrephite.  Interim 
rpt,  Juno  1962,  13p.  incI  illus.  and  22  refs.  P:  7350,  T; 
735002,  P:  7381,  T;  738102;  P:  7-817.  C:  AF  33(616)- 
6915,  Nat'l  Carbon  Co.,  Div.  of  Union  Carbide  Corp., 
Parma,  Ohio.  L. S.  Singer,  G.  Wagoner.  InOTS.  ASTIA: 
Code  XX.  Unclassified 

The  electron  spin  resonance  of  polycrystalline  gyophite 
is  shown  to  be  due  to  charge  carriers,  as  for  single  crys- 
tols.  For  lampblack-base  graphite,  the  variation  in  g- 
value  with  temperature  agrees  opproximotely  with  that  for 
single  crystal  graphite  If  it  is  assumed  that  the  spins  ef¬ 
fectively  average  out  the  anisotropic  interoctions  by  rapid 
intercrystallite  diffusion.  The  magnitude  and  temperature 
dependence  of  the  spin  susceptibility  are  found  to  be  in 
excellent  ogreement  with  McClure's  theoretical  predic¬ 
tions  for  the  charge  carriers  in  perfect  graphite.  Compli¬ 
cations  of  measuring  these  materials  are  discussed,  in¬ 
cluding  effects  of  skin  depth  and  microwave  heating  and 
the  dependence  upon  crystallite  size  and  sample  purity. 
It  is  found  that  two  types  of  impurities  can  affect  the 
resonance:  those  which  become  ionized  and  shift  the 
Fermi  level,  and  large  unionized  atoms  which  do  not  shift 
the  Fermi  level  but  act  as  efficient  scattering  centers  for 
shortening  the  spin-lattice  reloxation  time. 

16-72a  (Vol  X) 

WADD-TR-61-72,  Vol  X.  RESEARCH  AND  DEVELOP¬ 
MENT  ON  ADVANCED  GRAPHITE  MATERIALS;  Thermal 
Reactivity  of  Aromatic  Hydrocarbons.  Final  rpt,  Aug 
1962,  41p.  inci  illus.,  tables,  and  21  refs.  P:  7350,  7381, 
and  7-817,  T;  735002  and  738102.  C:  AF  33(616)-6915, 
Nat'l  Carbon  Co.,  Div.  of  Union  Carbide  Corp.,  Porma, 
Ohio.  I.  C.  Lewis  and  T.  Edstrom.  in  OTS.  ASTIA:  AD 
288075,  Code  AA.  Unclassified 

A  general  survey  is  given  of  the  thermal  reactivity  of 
aromotic  hydrocarbons  to  provide  information  basic  to  the 


understanding  of  the  conversion  of  organic  materials  to 
carbon.  Difforontial  thermol  analysis  was  employed  on 
84  oromatie  hydrocarbons  to  delineate  the  thermal  se¬ 
quences  during  pyrolysis  to  750°C.  Absorption  spectra, 
electron  spin  resonance,  chromatography,  and  molecular 
weight  determinations  have  been  used  to  deteimine  the 
mechanisms  and  structural  changes  which  occur. 

16-85a 

WADDTR-61-85.  DESIGN  AND  RELIABILITY  STUDY 
FOR  A-C  GENERATORS  AND  CONTROLS.  Final  rpt, 
Aug  1962,  51p.  inci  illus.  and  9  refs.  P:  0(2-3145),  T: 
61081.  C:  AF  33(616)-6871,  Jock  &  Heintz,  Inc.,  Cleve- 
lond,  Ohio.  P.  M.  Mueller,  A.C.  Osinck,  ond  R.  E.  Keys. 
Not  in  OTS.  ASTIA;  AD  286837,  Code  AA.  Unclassified 

The  purpose  of  this  study  was  to  develop,  design,  and 
test  criteria  for  on  A-C  generator  and  the  required  asso¬ 
ciated  controls  for  aerospace  applicotions.  This  genera¬ 
tor  system  had  o  life  requirement  of  one  year.  In  order  to 
achieve  the  life  objective,  it  was  evident  more  conserva¬ 
tive  design  techniques  must  be  employed  and  components 
exhibiting  very  low  failure  rates  must  be  sought.  In  ad¬ 
dition,  the  long  life  requirement  created  the  problem  of 
demonstrating  by  life  tests  that  the  theoretical  reliability 
predictions  for  the  generator  system  had  been  achieved. 

Evidenced  in  this  study  is  the  necessity  for  eorly  relia¬ 
bility  testing  of  components  where  there  is  not  sufficient 
data  to  support  the  life  requirements  for  components.  It 
would  appear  testing  of  these  components  should  com¬ 
mence  at  least  a  year  and  a  holf  in  advance  of  the  due 
date  for  generator  system  prototype  models. 

The  lack  of  sufficient  life  information  on  some  compo¬ 
nents  and  materials  made  it  difficult  to  statistically  show 
a  reasonable  reliability  figure  was  ochievable.  However, 
through  the  extrapolation  of  known  curves  for  components 
and  materials,  a  reliability  of  95%  was  estimated  for  the 
generator  system  for  the  one-year  life  requirement. 

16-980  (Vol  III) 

WAOD-TR-61-98,  Vol  III.  A  SURVEY  AND  ANALYSIS 
OF  AIRBORNE  ELECTRONIC  SUBSYSTEMS  AND  OR- 
CUITS  FOR  MOLECULAR  ELECTRONICS.  Final  rpt, 
Sep  1962,  323p.  inci  illus.,  tables.  P:  4159,  T;  42006. 
C:  AF  33(616)-7364,  Melpar,  Inc.,  Falls  Church,  Va. 
C.  L.  Stansberry,  W.  Brown.  NotinOTS.  ASTIA;  Code  XX. 

Unclassified 

This  report  presents  a  survey  and  analysis  of  circuits  in 
subsystems  and  equipments  now  under  development  and 
just  emerging  from  the  laboratories  to  determine  the  direc¬ 
tion  being  taken  in  airborne  electronic  development.  A 
representative  group  of  advanced  systems  was  selected 
from  which  to  collect  data.  T.O.'s  and  manufacturers' 
schematics  and  data  files  were  used  to  collect  ond  record 
dota.  Data  collection,  reduction,  and  graphicol  presenta¬ 
tion  were  performed  using  the  same  techniques  and  re¬ 
strictions  of  the  earlier  phases.  This  new  dota  was  com- 
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porad  with  th*  rttulti  of  tho  oorltar  photos  to  dotormino 
wholhor  any  ilgnifieont  ehongot  hod  tokon  ploeo. 
Anolytit  of  the  plottod  data  shows  that  tho  most  signifi¬ 
cant  distribution  maximumt  oceurrsd  for  logic  circuits, 
amplifiort,  ond  pulso  and  wovo  shopor  distrihution,  while 
omplifiors  docroosod  23.8  porcont.  Pulso  and  wavs  thop- 
ort  docroosod  16.8parcant,  Tho  plots  for  tho  circuit  sub¬ 
groups  of  ooch  circuit  typo  show,  for  axompio,  that  tran¬ 
sistor  iogic  circuits  incraotod  by  41.8  porcant;  that  cora 
mamory  circuits  incraotod  by  21.8  parcont;  flip-flops  da- 
craatad  by  19.5  porcant;  and  that  79.4  parcant  of  tho 
otcillotor-ganotator  circuit  class  is  compotod  of  ona-shot 
multivibrotors  and  blocking  oscillators. 

16-123a  (PoH  II) 

WAOO-TR-61-123,  Port  II.  PROPERTIES  OF  YTTRIUM 
AND  THE  RARE  EARTH  METALS.  EFFECT  OF  MINOR 
ADDITIONS  TO  NIOBIUM-BASE  ALLOYS  ON  ELE¬ 
VATED  TEMPERATURE  OXIDATION  RESISTANCE. 

Final  rpt,  Juna  1962,  121p.  inci  illus.,  tablat,  19  rafs. 
P;  7351,  T;  735103.  C:  AF  33(616).6829,  Rataorch 
Chamicolt,  Phoanix,  Aril.  C.  G.  Kirkp^rick.  In  OTS. 
ASTIA:  AD  284425,  Coda  AA.  Unclossiliad 

Approximotaly  180  compositions  in  19  niobium  based 
alloy  typos  wara  prsporod  for  study.  Atmosphoric  cor¬ 
rosion  tosts  wara  eomplatad  for  9  sarias  of  olloyt.  Im- 
provad  corrosion  ratittonca  is  indicotad  for  o  niobium 
alloy  containing  T%  titanium,  20%  tungsten,  and  3%  mo- 
lybdanum  whan  rara  aorth  matols  ora  added.  Possible 
improvamant,  on  the  addition  of  rare  earths,  is  also  tug- 
gastod  for  o  niobium  alloy  containing  11.3%  titanium  ond 
7.9%  molybdonum.  Metallurgical  invastigotions  of  two 
alloy  sarias  foiled  to  indicate  correlation  between 
matol  intarfoco  movomant  or  microhordnats  values  with 
corrosion  ratittonca  os  astablishad  by  weight  goin 
meosuramants. 

16-132a  (Port  II) 

WADD-TR-60-132,  Port  II.  REFRACTORY  METAL  CON¬ 
STITUTION  DIAGRAMS.  Final  rpt,  185p.  incI  illus., 
tables,  43  rafs.  Sept  1962.  P:  7351,  T:  735101.  C: 
AF  33(616)-71S7,  Nucloor  Metals,  Inc.,  Concord,  Mats. 
E.  J.  Rapparport,  at,  al.  SRN:  9237.  In  OTS.  ASTIA:  AD 
287548,  Coda  AA.  Unclassified 

Data  on  six  birxiry  constitution  diagrams  and  two  ternary 
constitution  diagrams  of  soma  of  tho  refractory  metals 
oro  prosantod.  Tho  binary  diogramt  include  Mo-Os,  To-lr, 
To-Rh,  To-Zr,  W-lr,  and  W-Rh;  the  tarnorias  ora  Mo-Hf-Ra 
and  To-W-Zr. 

Caro  wot  token  to  obtain  rolioblo  diagrams.  In  particular 
tho  purity  of  tho  constituents  (99.9  parcant  plus)  was  pro¬ 
tected  at  oil  times,  and  the  temperatures  wore  measured 
to  on  accuracy  of  20’C. 


Mar  1962,  29p.  inci  illus.,  tables,  and  refs.  P:  7342,  T: 
734203.  C:  AF  33(616)-6986,  Akron  University,  Akron, 
Ohio.  M.  Morton,  N.  Blotso,  I.  Piirmo.  Not  in  OTS. 
ASTIA;  AD  278424,  Code  AA.  Unclassified 

Several  investigations  hove  been  carried  out  in  on  effort 
to  determine  the  effect  of  polymer-solvent  intoroctien  on 
tho  properties  of  bulk  films  cost  from  different  solvents. 
Swelling,  sol  and  stress-strain  evaluations  of  pole  crepe 
films,  cost  from  the  good  solvents  corbon  tatrochloride 
and  methyl  cyclohexane  and  the  poor  solvent  banxene, 
indicota  that  the  films  contained  the  some  magnitude  of 
physical  entanglements.  This  work  indicated  that  the 
differences  initially  obtained  and  previously  reportodwere 
o  rasulV  of  choin  scission  processes  occurring  in  the 
films  cost  from  tho  good  solvents.  Critical  entanglement 
molecular  weights  were  determined  from  polymethylmatha- 
cryiote  in  good  and  poor  solvents  at  5.0%  concentration. 
The  results  were  in  agreement  with  those  previously  de- 
tarminad  at  1.5%.  In  order  to  determine  tho  concentration 
at  which  poiymer-solvant  interaction  is  no  longer  in  op¬ 
eration,  the  ratios  of  7)  good/t;  poor  were  determined  at 
various  concentrations.  The  data  indicate  that  a  concen¬ 
tration  of  opproximotaiy  35%,  the  poiymer-solvant  inter¬ 
action  is  neutral  ixsd  by  polymer-polymer  interaction. 

16-181e  (Port  II) 

WAOD-TR-61-181,  Port  II.  SUBSTRUCTURE  AND  ME¬ 
CHANICAL  PROPERTIES  OF  REFRACTORY  METALS. 

Final  rpt,  Oct  1962,  273p.  inci  illus.,  tobies,  115  refs. 
P;  7351,  T:  735101.  C;  AF  33(616)6838,  Monufocturing 
Laboratories,  Inc.,  Cambridge,  Moss.  B.  S.  Lament  at  ol. 
In  OTS.  ASTIA:  Coda  XX.  Unclassified 

Coordinated  program  on  substructurol  charoctoristics  of 
W,  Mo,  To  and  Cb  wos  carried  out  by  MonLabs,  M.I.T., 
Rutgers,  U.  Liverpool  (Eng-)  and  U.  Cambridge  (Eng.)  by 
means  of  advanced  microscopic,  x-ray  diffraction,  and 
mechanical  testing  techniques.  Initial  incraosa  in  hard¬ 
ness  during  recovery  of  heavily  deformed  W  wire  is  as¬ 
cribed  to  segregation  of  interstitials  to  dislocations  and 
to  microtwinning.  Sharp  drop  in  ductility  on  1100°C  an¬ 
neal  is  attributed  to  rise  in  transition  temperature  to 
above  room  temperature  due  to  increase  in  fiber  width. 
Competing  processes  of  polygonization  ond  strain  in¬ 
duced  fiber  boundary  migration  occur  up  to  1400”C.  In 
To  single  crystals,  the  max.  principal  strain  changes  from 
positive  to  negative  on  deforming  below  and  above  the 
upper  yield  point  respectively.  Binding  energy  between 
dislocations  and  interstitials  in  To  is  about  0.53  e.v. 
For  low  interstitial  contents,  ky  increases  as  the  dislo¬ 
cation  density  is  dacraasad  by  higher  annealing  above 
racrystallizotion;  for  high  interstitial  contents,  ky  is  not 
affected.  The  activation  energy  for  onnaoling-out  of  dis¬ 
location  loops  in  To  and  Cb  is  about  3  e.v. 


16-1670  (Port  II) 

WADD-TR-61-167,  Port  II.  MOLECULAR  CONFORMA¬ 
TION  AND  ULTIMATE  PROPERTIES  OF  ELASTOMERS. 
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16.182a 

WADO.TR.60.182.  FEASIBILITY  STUDY  OF  AN  IN¬ 
FLATABLE  TYPE  STABILIZATION  AND  DECELERA- 
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TION  SYSTEM  FOR  HICH.ALTITUOE  AND  MCH-SPEED 
RECOVERY.  Finol  rpt.  Doe  61,  ISIp.  inel  illuo.,  foblot, 
30  roll.  P;  6065,  T;  61526.  C:  AF  33(616)-6010,  Good- 
yoor  Aircraft  Corp.,  Akron,  Ohio.  F.  R.  Nobikor.  Not  in 
OTS.  ASTIA:  AD  272754,  Codo  AA.  Uncloiiifiod 

On  tho  botii  of  thi  thoorotieol  and  oxporimontal  wind 
tunnol  tait  data  obtainod,  it  hai  boon  concludod  that  an 
inflatabla  iphoro  ii  o  praelieablo  itobilixation  and  do- 
eoUration  lyitam  for  initial  roeovory  from  high-oltitudo, 
high-ipood  flight  rogimoi  (up  to  Itoeh  4.0  at  200, 0(X) 
Inflatablo  iphoroi  tattad  woro  fabrieotod  utilizing  stand¬ 
ard  manufacturing  msthods  and  roodily  ovailablo  moto- 
rials.  Tho  roeovory  systam  tastad  oxhibitod  contidoro- 
blo  potontial  oi  on  initioi  stabilization  and  docslorotion 
roeovory  systam  forodisoriontod  or  tumbling  high-oltitudo, 
high-spood  payload.  Ineludod  in  this  roport  oro  thoorotieol 
and  wind  tunital  tost  data  on  tho  offsets  of  various 
shaped  primary  bodios  on  a  socondary  sphoricol  body 
at  various  trailing  distaneos.  Also  ineludod  is  o  limitod 
amount  of  oxporimantal  data  on  flight  tasting  of  a  full- 
scolo  oporotioiMl  unit. 

16-1840  (Port  III) 

WADD-TR-60-184,  Pt.  III.  EFFECT  OF  BASIC  PHYSI- 
CAL  PARAMETERS  ON  ENCINEERINC  PROPERTIES 
OF  INTERMETALLICl  Final  rpt,  Jul  1962,  31  p.  inel 
(igs.,tablos,35  rofs.  P:  7350,  T; 745001.  C:  AF  33(616)- 
7714,  Gonsrol  Eloetrie  Co.,  Sehonoctody,  N.  Y.  J.  H. 
Wostbrook,  0.  L.  Wood.  In  OTS.  ASTIA:  AD  286880, 
Coda  AA.  Unelossifiod 

Groin  boundary  hardening  is  found  in  this  invostigotion 
to  exist  in  many  intarmotollie  compounds  having  o  stoi¬ 
chiometric  oxeoss  of  active  metal  component  and  is  shown 
to  be  associated  both  with  anomalously  high  ductile- 
brittle  transition  temperatures  common  in  those  materials 
and  with  the  "pest*  phenomenon  occurring  in  certain  in- 
tormetallics.  Although  experiments  show  clearly  that 
such  groin  boundary  hardening  is  due  to  the  adsorption  of 
gaseous  impurities  such  as  oxygen  and/or  nitrogen  and 
their  segregotion  to  groin  boundary  regions,  the  manner 
in  which  the  resistance  to  plastic  deformation  is  increased 
in  these  areas  is  not  clear.  The  most  likely  mechonism 
is  the  formation  of  a  dislocation  network  as  found  by 
Ainslie  et  ol.  in  Fe-S  olloys.  Ternary  additions  os  well 
os  appropriate  annealing  treatments  are  shown  to  bo  o 
promising  approach  to  alleviating  intergronulor  brittleness 
in  these  materials. 

16-1990 

WAOO-TR-61-199.  CREEP-RUPTURE  PROPERTIES  OF 
SIX  ELEVATED  TEMPERATURE  ALLOYS.  Final  rpt, 
Aug  1962,  66p.  inel  illus.,  tables.  P:  7381,  T;  738103. 
C:  AF  33(616)-62(X),  New  England  Materials  Lab.,  Inc., 
Medford,  Moss.  McBride,  John  G.,  Mulhern,  Brodford,  & 
Widmer,  Robert.  NotinOTS.  ASTIA;  AD  287486,  Codo  AA. 

Unclassified 


Room  tamporaturo  tansilo  proportios,  short  time  olovatad 
tomporaturo  proportios,  end  olovatad  tamporoturo  croop- 
rupturo  proportios  were  dotorminod  for  six  widely  used 
olovatad  tomporaturo  olloys.  Roprosontativo  commercial 
lots  of  Udimot  700  (Bor),  R-235  (Bor),  GMR-235  (Cost 
Bar),  Reno  '41  (ShMt),  R-23S  (Shoot),  and  Nierotung 
(Cast  Bar)  wore  tasted  at  each  of  throe  typical  applica¬ 
tion  tomporatures.  Tabulated  tensile  and  croop-rupturo 
data,  stress  versus  rupture-life  curves,  creep  versus  time 
curves,  ond  stress  versus  time  to  0.2  ond  1.0X  total  creep 
curves  ore  presented. 

16-2S1a 

WADD-TR-61-251.  SIMULATION  OF  THE  TRANSIENT 
RE-ENTRY  HEAT  TRANSFER  IN  AN  ARC  WIND  TUN¬ 
NEL.  Final  rpt,  Jul  1962,  91p.  inel  illus.,  tables,  21 
refs.  P;  1426,  T;  13990.  C;  AF  33(616)-6874,  Plasmodyne 
Corp.,  Santa  Ana,  Calif.  P.  S.  Masser,  Che-Jon  Chon. 
Not  in  OTS.  ASTIA;  AD  284424,  Code  AA.  Unclassified 

An  investigation  of  tho  application  of  an  electric  arc 
hyporthermal  wind  tunnel  to  the  simulotion  of  the  aero¬ 
dynamic  time  history  of  typical  re-entry  vehicles  is  pro- 
sentod.  First  tho  degree  to  which  tho  time  history  con 
bo  simulated  in  o  hyporthormol  tunnel  copoble  of  making 
point  by  point  tests  olong  the  trajectory  is  discussed  and 
it  is  indicated  that  the  transient  simulation  is  practical 
with  the  following  possible  exceptions.  It  probably  will 
not  be  possible  to  simulate  the  changes  in  Moch  number 
which  occur  and  therefore  some  accuracy  in  pressure  dis¬ 
tribution  moy  be  lost.  If  a  high  temperature  arc  hood  with 
oppreeioble  heat  copacity  is  used,  it  may  not  bo  practical 
to  colibrate  the  gas  entholpy  for  the  more  rapidly  vorying 
trajectories.  Next  the  engineeringodvontages  of  transient 
testing  oro  discussed.  General  criteria  for  the  presence 
of  tronsiont  effects  including  hoot  penetration  depth,  time 
to  establish  steady  state  ablation,  ond  thermal  shock, are 
given.  Those  results  are  then  applied  to  several  typical 
re-entry  vehicles. 

16-252e 

WADD-TR-61-252.  GROWTH  AND  MECHANICAL  PROP¬ 
ERTIES  OF  FILAMENTARY  SILICON  CARBIDE  CRYS¬ 
TALS.  Final  rpt,  Jun1962,32p.  inel  illus., tables,  17refs. 
P:  7340,  T:  73400.  C:  AF  33(600)-7005,  Cornell  Aero¬ 
nautical  Lab.,  Inc.,  Buffalo,  N.  Y.  L.  A.  Yerkovitch, 
H.  P.  Kirchner.  Not  in  OTS.  ASTIA:  AD  273997,  Code  AA. 

Unclassified 

In  this  investigation,  silicon  carbide  whiskers  were  grown 
under  vorious  experimental  conditions.  The  strength  and 
modulus  of  elasticity  of  several  whiskers  were  determined 
ot  room  temperature.  Methods  of  hooting  the  whiskers  for 
high  tamporoturo  meosuroments  were  investigated.  Tho 
specific  gravity  of  the  whiskers  hos  been  inferred  from 
measurement  of  the  unit  cell  dimensions  by  X-ray  diffrac¬ 
tion  patterns.  Silicon  carbide  whiskers  were  grown  by 
pyrolysis  of  methyltrichlorosilane  in  hydrogen.  In  some 
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eotai  growths  of  whitkors  from  1.2  to  1.5  eonti- 
motors  in  length  and  from  2  to  S  microns  in  diomotor  wore 
obsorvtd.  Ths  longest  whisker  obtained  thus  for,  was  5 
centimeters  in  length.  The  tonsilo  strength  of  theee 
whiskers  ranges  from  100,400  to  1,650,000 pei.  The  elas¬ 
tic  strain  ot  foiluro  varied  from  0.41  to  1.10  per  cent  and 
the  absorved  values  of  elastic  modulus  varied  from 
12,700,000  to  123,300,000  psi.  Those  results  indicate 
that  silicon  carbide  whiskers  can  be  strong,  high  modulus 
of  alasticity  materials.  Much  research  remains  to  be 
dotM  to  improve  the  methods  of  measurement,  and  to  de¬ 
fine  the  conditions  of  measurement  and  the  types  of 
whiskers  thatwill  give  the  best  performance  os  structural 
materials. 

16.276k 

WADD.TN.60.276.  SOME  RESEARCH  EFFORTS  RE- 
LATED  TO  PROBLEMS  OF  AERODYNAMIC  DECELER- 
ATION.  Final  rpt,  Nov  1961,  79p.  inel  illus.,  23  refs. 
P:  6065,  T;  60252.  C;  AF  33(616)-6372,  Dept  of  Aero¬ 
nautical  Engineering,  Univ.  of  Minnesota,  Minneapolis, 
Minn.  H.G.  Heinrich.  Not  in  OTS.  ASTIA:  AD  272404, 
Code  AA.  Unciossified 

The  status  of  research  efforts  designed  to  explain  physi- 
cai  phenomena  associated  with  the  operation  of  aero¬ 
dynamic  decelerators,  in  particular  textile  type  pora- 
ehutes,  is  presented.  A  theoretieol  opprooch  to  calculate 
the  velocity  and  pressure  distribution  in  the  turbulent 
wake  of  basic  bodies  of  revolution 

16-3700  (Pert  II) 

WADD-TR-60.37Q,  Port  II.  THERMAL  RADIATION  PROP- 
ERTIES  OF  MATERIALS,  Port  II.  Final  rpt,  Aug  1962, 
72p.  inci  illus.,  tables.  12  refs.  P;  7360,  T:  736001. 
C;  AF  33(616)-6630,  Univ.  of  Californio,  Berkeley,  Calif. 
R.  A.  Seban.  In  OTS.  ASTIA;  AD  286863,  Code  AA. 

Unclassified 

Spectral  emittance  data  are  presented  for  o  number  of 
oxidized  and  coated  materiols  and  these,  combined  with 
reflectances  measured  at  low  temperature,  demanstrate 
the  relative  insensitivity  to  temperature  of  these  spectral 
praperties.  The  specification  of  the  Hagen  Rubens  equa- 
tian  of  the  spectral  praperties  af  metals  is  investigated 
by  comparison  to  data  at  high  and  low  temperatures  and 
its  usefulness  is  shown  to  be  due  to  o  combination  of 
photoelectric  obsorption  and  of  possible  effects  of  sur¬ 
face  stress.  These  are  described,  and  preliminary  data 
are  presented  from  a  system  for  the  measurement  of  emit¬ 
tance  at  high  temperature,  with  the  sample  in  an  environ¬ 
ment  of  inert  gas. 

16-463S  (Pert  II) 

WADD.TR-60-463,  Part  II.  THE  VAPORIZATION  AND 
PHYSICAL  PROPERTIES  OF  CERTAIN  REFRACTO- 
RIES;  Experimental  Studies.  Final  rpt,  Oct  1962,  8Sp. 
incI  illus.,  tables,  39  refs.  P.;  4776,  7360,  T;  736001. 


C;  AF  33(616).6840,Aveo  Cerp.,  Wilmington,  Mess.  A.  A. 
Hosopis;  et  ol.  SRN  Avee  RAD-TR-60-15,  Pt  II.  In  OTS. 
ASTIA:  Code  XX.  Unclassified 

The  vapor  pressure-temperature  relatienshipe  for  iridium, 
rhodium,  ruthenium,  iridium  plus  carbon,  alumino,  theria, 
and  hofnia  were  studied  by  simple  effusion  and  mess 
spectrometric  methods.  Vapor  phase  species  were  identi¬ 
fied.  The  vapor  pressure  data  and  derived  heats  of  vapor¬ 
ization  and  reaction  ore  presented.  The  voporiiation 
modes  of  the  rare  earth  sesquioxides  were  studied  moss 
spectroscopically  and  data  which  demonstrote  that  the 
mode  of  vaporization  of  these  materiols  is  strongly  de¬ 
pendant  upon  the  number  of  electrons  in  the  4f  shell  of 
the  rare  earth  metal,  is  given.  Continuously  monitored 
effusion  experiments  conducted  on  the  Mo-Si  system 
yielded  the  following  heats  of  dissociation  in  kcal/gm 
atom  Si  at  298*K:  Liquid-MoSig,  117.8;  MoSi2-Mo5Si3, 
121.5;  MojSij.MojSi,  128.3;  MojSi-Mo,  132.9.  Continu¬ 
ously  monitored  experiments  on  the  W-Si  system  yielded 
the  following  approximate  dissociation  pressures  in  atms. 
at1765*K;  liquid-WSij,  3.5x10-6;  WSij-WjSij,  2.6x10-6; 

1.7x10-6.  The  surface  tensions  of  silica  and 
silica  plus  1%  oxide  odditives  ond  zirconium  plus  uranium 
have  been  measured  by  a  sessile  drop  technique.  The 
viscosities  of  olumino,  zirconium  plus  uranium,  pure 
silica,  silica  plus  IX  VjOg,  silico  plus  IX  CoO  and  silica 
plus  IX  AI2O3,  hove  been  determined. 

16-502a  (Part  II) 

WADD-TR-60-502,  Pt  II.  GENERALIZED  INTERPLAN¬ 
ETARY  TRAJECTORY  STUDY.  Final  rpt,  Aug  1962, 
104p.  inci  illus.,  tablet,  17  reft.  P;  1431,  T:  14014.  C; 
AF  33(616)-6296,  (general  Electric  Co.,  Philadelphia,  Pa. 
Not  in  OTS.  ASTIA:  Code  XX.  Unclassified 

The  report  presents  the  IBM  7090  computer  program  for 
determining  the  initial  velocity  for  an  interplanetary  tra¬ 
jectory  when  the  departure  and  arrival  date  are  specified, 
with  the  departure  analysis  maximizing  the  contribution 
derived  from  the  rotation  of  the  departure  planet.  Ephem- 
eris  positions  of  the  Moon  and  all  moin  planets,  except 
Pluto,  ore  used  for  perturbotion  computations.  (Part  I). 
The  integration  methods  Cowell  and  Encke  can  be  used. 

16-S02a  (Part  II,  SuppI  1) 

WADaTR-60-502,  Part  II,  Supplement  1.  GENERALIZED 
INTERPLANETARY  TRAJECTORY  STUDY:  Operotlenal 
Pieeedure  for  the  Interplanetary  Trajectery  Program. 

Final  rpt,  Aug  1962,  65p.  inci  illus.  P;  1431,  T:  14014. 
C;  AF  33(616)-6296,  General  Electric  Co.,  Phiiodelphio, 
Pa.  Not  in  OTS.  ASTiA:  AD  286884,  Code  AA. 

Unclassified 

This  report  describes  on  IBM  7090  computer  program  in 
detail  and  presents  on  operational  procedure  for  the  inter¬ 
planetary  trajectory  program.  This  report  discusses  the 
input  and  the  output  of  the  interplanetary  trajectory  pro¬ 
gram  and  gives  a  computer  flow  chort,  two  sample  runs 
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with  input  and  output  ond  o  tabulation  of  Julian  days, 
Colondor  doyt  and  Toblo  days  (or  tho  yoort*  1960  to  tho 
and  of  1964. 

16-Slla  (Port  II) 

WADD.TR-40-S11.Pt.  II.  INVESTIGATION  OF  THE  MCH 
SPEED  IMPACT  BEHAVIOR  OF  FIBROUS  MATERIALS: 
laipoct  cboroctoflttlct  of  Porochuto  oMtorlolo.  Final  rpt, 
Fob  1962, 119p.  inel  illut.  and  tobloo.  P: 81 51.  T:  73205. 
C:  AF  33(616)-7627.  Fabric  Roiooreh  Lob..  Inc..  Dodham, 
Most.  Robert  J.  Cotkron,  Chauncoy  C.  Chu.  Not  in  OTS. 
ASTIA:  Cod#  XX.  Unclotiifiod 

Atochniquo  hat  boon  dovolopod  which  offoctivoly  charoc- 
toriiot  tho  impact  bohavior  af  high  ttrongth  parachute 
componontt.  The  pretent  equipment  will  meature  force 
and  extention  buildup  in  a  webbirrg  during  impact.  Fur¬ 
ther  refinementt  in  the  tett  equipment  are  required  to 
moke  precition  meaturement  practical.  One  modification 
it  the  ute  of  high-tpeed  motion  picturet  rather  than 
multiple-expoture  ttillt. 

Our  retuitt  have  thown  thot  tiow-tpeed  (Inttron)  tentile 
behavior  it  not  olwoyt  indicative  of  impact  retponte. 
Certain  configurationt  are  more  efficient  than  othert. 

Further  ttructural  parametric  ttudiet  of  HT-1  materiolt 
in  parachute  comporwntt  it  recommended  tince  retuitt 
obtained  during  thit  program  indicate  o  tignificont  lott 
in  energy  abtorption  capability  of  the  HT-1  webbingt 
ttudied  at  impact  velocitiet  in  excett  of  500  feet  per 
tecond. 

16-517a  (Yel  I) 

WAOO-TR-40-517,  Vel  I.  THERMO-STRUCTURAL  ANAL¬ 
YSIS  MANUAL.  Final  rpt,  Aug  1962,  44Sp.  inci  illut., 
tablet,  reft.  P:  1367,  T:  14002.  C:  AF  33(616).6066, 
Republic  Aviation  Corp.,  FarmingJolo,  L.  I.,  N.  Y. 
H.  Switiky  et  ol.  SRN:  RAC-679-1A  (128A).  In  OTS. 
ASTIA;  AD  286908,  Code  AA.  Unclattified 

Thit  Manuol  includet  a  compilotion  of  methodt  of  tolu- 
tion  for  thermal  ttrett  problemt  of  the  typet  frequently 
encountered  by  aircraft  detignert.  Some  of  the  methodt 
repretent  originol  work  done  at  Republic  Aviation  Corpo¬ 
ration  and  othert  were  obtained  from  the  general  litero- 
ture.  Where  featible,  grapht  and  formulae  are  pretented 
from  which  the  uter  may  obtain  antwert  directly.  Thete 
are  pretented  in  non-dimentional  form  to  extend  their  ap¬ 
plicability.  In  other  catet,  tablet  are  furnithed  which 
detcribe  methodt  of  tolution.  Liberal  ute  it  made  of 
illuttrative  problemt  and  examplet. 

Within  the  limitationt  of  linear  elattic  theory,  the  follow¬ 
ing  problemt  are  treated  in  detail:  (1)  Statically  determi¬ 
nate  beamt,  (2)  Redundant  beamt  and  fromet,  (3)  Riveted 
or  bolted  jointt,  (4)  Platet,  (5)  Axiolly  tymmetric  thellt. 
For  more  complex  linear  problemt,  a  general  method  of 
attack  it  pretented  which  reducet  the  thermol  ttrett 
problem  to  an  equivalent  mechanical  loaditqi  problem. 


Thit  approach  permitt  utiliiotion  of  the  greet  variety  of 
analytical  methodt  which  have  been  developed  for  ttrett 
analytit  of  ttructuret  under  purely  mechanical  loodt.  A 
brief  review  of  tome  of  theie  methodt  it  iiwluded  with 
pertinent  remarkt  on  their  applicability  to  thermol  ttrett 
problemt.  In  many  catet  of  procticol  intorett,  thermol 
effeett  introduce  nonlinearity  by  couting  large  doflec- 
tiont,  by  affecting  the  mechanical  propertiet  of  the  mate¬ 
riel,  or  by  introducing  creep.  Solutiont  for  thete  prob¬ 
lemt  ore  quite  limited.  However,  they  are  ditcutted  in 
tome  detail  and  a  generolixed  ttrett-ttrain-time- 
temperature  relotionthip  it  pottulated  which  it  applied 
to  buckling  of  columnt  and  platet. 

16-540e 

WADD-TR-60-540.  BIBLIOGRAPHY  AND  TABULATION 
OF  DAMPING  PROPERTIES  OF  NON-METALLIC  MA¬ 
TERIALS.  Finol  rpt.  Sept  62,  147p.  incI  illut.,  toblet, 
200  reft.  P:  7351,  T:  735106.  C:  AF  33(657)-7453,  Univ. 
of  Minnetoto,  Minneopolit,  Minn.  Sun  Hwon  Chi.  In  OTS. 
ASTIA:  Code  XX.  Unclattified 

Thit  bibliogrophy  wot  compiledot  on  aid  for  thete  people 
interetted  in  damping  reteorch  and  related  fieldi.  It  con- 
taint  a  nearly  complete  litt  of  referencet  on  the  damping 
propertiet  of  non-metallic  moterialt  for  tho  period  from 
1929  to  1959,  together  with  on  index  of  nonmencloture, 
unitt,  and  tett  methodt.  Tobulotiont  of  the  in-phote  ond 
out-of-phoie  componentt  of  Young’t  modului  oitd  the 
thear  modulut  for  the  variout  moterialt  are  olio  thown, 
ond  graphicol  repretentotlont  of  experimental  data  Indi¬ 
cate  the  lott  factor  valuet  for  different  moterialt.  Thote 
valuet  of  the  lott  factor  ore  compared  to  thole  of  the 
repretentative  ttructural  metalt. 

A  detoiled  code  clattification  lyttem  for  the  field  of 
damping  it  alto  detcribed,  and  an  abttract  of  each  refer¬ 
enced  article  together  with  a  coded  tupplement  it  alto 
included  in  thit  report.  The  code  it  provided  to  aid  thoie 
uting  the  ASM-SLA  punched-card  tyitem. 

16-5780  (Vel  III) 

WADD-TR-60-578,  Vel  III.  PRELIMINARY  REACTOR 
ANALYSIS  OF  A  DIRECT  BOILING  REACTOR  FOR  A 
NUCLEAR  MECHANICAL  CONVERSION  SYSTEM.  Final 
rpt,  Jul  1960,  21  Ip.  inci  illut.,  tablet,  3  reft.  P:  3145, 
T;  61080.  C;  AF  33(616)-5815,  AiRetearch  Mfg.  Col  of 
of  Arixona,  Div.  of  the  Garrett  Corp.,  Phoenix,  Arii. 
SY-5163-R.  ASTIA:  Code  NC.  Secret-Rettricted  Dato 

A  ditcuttion  of  the  analytit  and  evaluatian  conducted 
leading  to  a  conceptual  detign  of  a  tmall  phytical  tize 
direct  boiling  nuclear  reactor  for  tpace  application  of  a 
nucleor  mechanical  convertion  tyttem.  A  tummary  of 
recommendatlont  and  conclutiont  it  included. 

16-651a  (Pert  IV) 

WADD-TR-40-651,  Pt  IV.  ADVANCED  FLIGHT  VEHiaE 
SELF-ADAPTIVE  FLIGHT  CONTROL  SYSTEM;  Netch 
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PIlMr  DavMaipaMiit.  Final  rpt,  Juna  1962,  69p.  inel 
illut.,  tabUt,  3  raft.  P:  8226,  T;  10889.  AF  33(616)- 
6610,  Minnaapelii-Homywall  Rag.  Co.,  Aore  Div.,  2600 
Ridgwoy  Rood,  Mlnnoapellp,  Minn.  M.  W.  Rpod,  J.  A. 
Welfa,  D.  L.  Millon.  MH  Aoro  Rpt  2373.TR8.  Not  in 
OTS.  ASTIA:  AD  384S6S,  Codo  AA.  Unelottiliod 

Tho  horixental  and  vortical  ttobilixori  of  tho  X-15  rockot 
aircraft  oxhibit  oxtromoly  low  dompod  bonding  and  lor- 
tional  rotonant  modot.  Owing  to  tho  noot  unbalance  of 
tho  (tobilixort  about  thoir  hingo  linos,  thoss  modst  moy 
couple  inortiolly  with  on  automatic  flight  control  syttom 
for  oufficiontly high  syitom  gains.  Divorgont  otcillotiont 
possibly  dostructivo  to  tho  aircraft  con  result.  To  pro- 
vsnt  such  coupling  with  tho  MH-96  Adoptive  Flight  Con¬ 
trol  System,  Honeywell  hoe  dovelopod  a  notch  filter  which 
provides  sufficient  attenuation  at  the  resonant  frequoncies 
that  these  oscillotions  connot  occur.  Durittg  this  devel¬ 
opment,  it  was  observed  that  inertial  oscillations  might 
also  occur  at  lower,  nonreeonont  frequencies.  Considera¬ 
ble  effort  woe  expended  in  finding  o  solution  to  this  as¬ 
pect  of  the  problem  which  would  rwt  compromise  system 
performance  or  adoptive  operation  and  yet  would  allow 
sufficient  attenuation  of  the  resonant  frequencies  to  pre¬ 
vent  coupling  with  the  stobilixor  bending  or  torsional 
modes.  That  o  satisfactory  solution  has  been  found  is 
evidenced  by  the  two  flights  of  the  No.  3  X-15  with  the 
MH-96  system  thot  hove  boon  mode  prior  to  publication  of 
this  report.  During  both  flights,  aerodynamic  performonee 
was  considered  very  good,  and  there  woe  no  evidence  of 
inertiol  oscillatiens  through  any  of  the  system  rote  loops. 

16-7340 

WADO-TR-60-734.  HELICOPTER  STRUCTURAL  DE¬ 
SIGN  CRITERIA  ANALYTICAL  SOLUTIONS  OP  FLIGHT 
AND  LANDINC  MANEUVERS.  Final  rpt,  Juno  1962, 
lOlp.  incI  illut. ,  tables,  and  7  refs.  P:  1367,  T;  13908. 
C;  AF  33(61 6)-6053,  Kellett  Aircraft  Corp.,  Willow  Grove, 
Po.  A.  A.  Perlmutter  et  al.  Not  in  OTS.  ASTIA:  AD 
284443,  Code  AA.  Unclassified 

A  need  for  anolytical  methods  for  specifying  helicopter 
flight  and  landing  maneuvers  was  established  in  a  study 
of  helicopter  structural  criteria. 

The  flight  maneuver  analysis  presents  methods  for  study¬ 
ing  structural  demon  stration  type  maneuvers.  Thi  s  onolysi  s 
can  be  used  to;  aid  in  defining  the  design  maneuver  con¬ 
ditions  to  be  required  by  a  military  specification,  ac¬ 
curately  establish  structural  design  loads  for  helicopters, 
determine  such  design  loads  for  helicopter  maneuvers  be¬ 
low  those  which  define  the  maximum  load  capability, 
show  helicopter  response  to  o  control  input,  and  provide 
0  means  to  aid  in  the  study  of  fatigue  type  loads.  Sample 
calculations  were  performed  for  a  number  of  maneuvers. 
Good  agreement  with  test  data  was  obtained  for  symmetric 
maneuvers. 

In  the  landing  maneuver  analyses,  equations  of  motion 
hove  been  derived  for  skid  type  helicopter  landing  gears 


which  have  on  elaetic-plostic  property.  The  analysis 
describes  the  motion  of  the  helicopter  during  lending  end 
provides  for  the  calculation  of  tho  second  Impact  contoct 
velocity.  Somplo  calculations  hove  been  performed  for 
several  eccentric  landing  conditions.  This  onalysis  de¬ 
termines  the  information  required  for  the  colculotion  of 
lood  factors  during  landing  and  will  be  of  use  in  estab¬ 
lishing  landing  design  criteria. 

16-791e  (Pert  3) 

WADD.TR-60.791,  Pt  3.  HIGH  TEMPERATURE  RESINS, 
ANALYSIS  OF  PROCESS  PARAMETERS,  AND  EVALUA¬ 
TION  PROCEDURES  FOR  FILAMENT  WOUND  COMPOS¬ 
ITES:  Evaluation  Procedures.  Final  rpt,  Jun  1962,  217p. 
incI  illus.,  tables.  P;  7340,  T;  73402.  C;  AF  33(616)- 
6737,  Narmco  Research  &  Development,  Division  of  Tele¬ 
computing  Corp.,  Son  Diego  Calif,  H.S.  Daley,  T.  Siuta, 
S.  Yurenko.  Not  in  OTS.  ASTIA:  AD  282790,  Code  AA. 

Unclassified 

This  report  presents  results  of  Phase  III  on  ‘Evaluation 
Procedures  for  Filament  Wound  Composites,*  which  vras 
conducted  for  Aeronauticol  Systems  Division  under  USAF 
Contract  AF  33(616)-6737.  The  obiective  of  the  program 
wot  to  determine  the  most  significant  basic  mechanical 
properties  of  filoment  wound  composites,  and  to  provide 
optimum  standardized  test  methods  end  procedures  for  de¬ 
fining  them  at  both  room  ond  elevated  temperatures.  The 
program  also  included  the  design  and  fabrication  of  o 
vertotile  laboratory  filament  winding  machine  to  fabricate 
these  specimens.  An  account  of  the  various  test  speci¬ 
men  configurations  considered  it  presented  along  with  a 
detoiled  discussion  of  those  octuolly  evaluated.  The 
evolution  ond  development  of  the  voriout  test  configura¬ 
tions  ore  described  and  construction  details  for  each  of 
the  evoluotion  procedures  ore  presented  by  drawings.  The 
most  sotisfoctory  evaluation  procedures  for  each  mechon- 
icol  property  were  determined  on  the  basis  of  the  data 
obtoined.  A  standard  cylindrical  specimen  was  desigtted, 
from  which  oil  of  the  basic  mechanical  properties  could 
be  obtained.  Detoiled  fobrieation  instructions  for  produc¬ 
ing  the  basic  specimen  and  some  of  its  variations  also 
were  determined.  Winding  machine  operating  and  mointe- 
nonce  instructions  are  presented  in  os  much  detail  as 
possible.  An  account  of  the  underlying  theories  and  prin¬ 
ciples  governing  the  design  and  use  of  this  mochine  is 
given  to  facilitate  understanding  of  operating  Instructions 
and  the  capabilities  of  the  machine. 

16-866a 

WADD-TR-60-866.  EXOTATION  PROCESSES  IN  CERAM¬ 
ICS  AND  THE  ANOMALOUS  INCREASE  IN  THERMAL 
CONDUCTIVITY  AT  ELEVATED  TEMPERATURES. 

Final  rpt,  Jul  1962,  lOp.  incI  illus.,  table,  and  16  refs. 
P:  7022,  T:  73664.  C:  AF  33(616)-6194,  Northwestern 
University,  Evanston,  Illinois.  D.  H.  Whitmore.  In  OTS. 
ASTIA:  AD  285283,  Code  AA.  Unclassified 
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Tho  preblom  el  iho  onoimleut  inerooio  in  tho  eboorvod 
thormol  conductivity  on  tinglo-photo  coramlc*  at  high 
lomporaturot  hot  boon  coni  idorod.  At  tonpofoturoi  obovo 
tho  oniot  o<  thii  onomoloui  rito,  account  hot  boon  tokon 
of  tho  potiibility  that  phonon,  oloctronic,  and  rodiotivo 
hoot  trontlor,  at  woll  ot  troniport  o(  thormol  onorgy  by 
oloctron-holo  poirt,  oxciton*  end  dittociotod  got  molo- 
culot,  moy  oporoto  limultonoouily  and  individually  con¬ 
tribute  lignificontly  to  tho  total  hoot  (low.  On  tho  botit 
of  rolioblo  conductivity  data  on  monocryitoli  ei  linglo- 
photo  coromict,  oitiimtioni  hovo  boon  modo  on  tho  nag- 
nitudot  of  thoio  high-tomporoturo  compononti  which  ro- 
vool  that  oxcitod  itotoi  of  low  excitation  onorgy  may 
occur  in  certain  coromici.  In  thoio  initoncot,  tuch  ox¬ 
citod  onorgy-corrying  itotoi  arc  able  to  diffuio  down  tho 
tomporoturo  gradient  in  tho  tpocimon  thoroby  producing  o 
non-nogligiblo  contribution  to  iti  obiorvod  thormol 
conductivity. 

16-8S50 

WAOO-TR-M-88S.  FLIGHT  VEHICLE  WHEEL  TESTING 
METHODS.  Final  rpt,  Jon  62,  88p.  inci  illut.,  tobloi. 
P;  1369,  T:  13766.  C;  AF  33(616)-6819,  Bendix  Corp., 
South  Bond,  Ind.;  Gonorol  Tiro  &  Rubber  Co.,  Akron, 
Ohio;  B.  F.  Goodrich  Co.,  Troy,  Ohio;  Goodyear  Tiro  & 
Rubber  Co.,  Akron,  Ohio.  J.  R.  Bonder,  ot  ol.  Not  in 
OTS.  ASTIA:  AD  273796,  Code  AA.  Uncloiiifiod 

Tho  purpoio  of  thit  study  woi: 

1.  To  oitobliih  now  criteria  for  laboratory  procodurot  for 
totting  (light  vehicle  whooli  to  enable  o  more  accurate 
prediction  of  wheel  lervice  life  bated  on  laboratory 
performance. 

2.  To  determine  laboratory  totting  methodt  and  define 
any  test  equipment  that  differ!  from  thot  pretently  uted. 

3.  To  detcrlbe  meant  of  occeleroting  the  loborotory  tett 
procedure!  without  undue  lott  of  correlation  with  field 
tervice  experience. 

In  accomplithing  the  above,  a  field  turvey  wot  conducted, 
field  tervice  recordt  were  reviewed,  numerout  airframe 
manufacturer!’  wheel  tett  tpecificationt  were  ttudied, 
new  tett  parametert  were  generated,  a  new  wheel  tett 
tpecification  wai  written,  and  teveral  accelerated  tett 
methodt  were  propoted  along  with  a  ditcuttion  of  their 
relative  meriti. 

Recommendotiont,  at  a  retult  of  thit  ttudy  contract,  are 
that  an  improved  tyttem  for  determining  the  life  and  utage 
of  aircraft  wheelt  be  adopted  by  the  USAF,  The  Propoted 
New  Tett  Specification  contained  herein  be  incorporated 
into  Specification  MIL-W-S013,  and  that  follow-on  con¬ 
tract!  be  let  to  determine  the  optimum  method  of  tott 
acceleration. 

16-8S9a  (Port  II) 

WADD-TR-60-889,  Ft  II.  INVESTIGATION  OF  INTER- 
METALLIC  COMPOUNDS  FOR  VERY  HIGH  TEMPERA¬ 
TURE  APPLICATIONS.  Interim  rpt,  July  1962,  82p.  incI 


illut.,  toblot,21  reft.  P:  7350,  T:  735001.  C:  AF  33(616)- 
6540.  ThoBruthBorylliufflCe.,Clovolond, Ohio.  Jonathon 
Booker,  ot  el.  In  OTS.  ASTIA;  AD  284945,  Code  AA. 

Unclottiflod 

Throe  difforont  oroot  were  ttudied  in  o  continuing  invot- 
tigotien  of  intormotallic  boryllidot  and  tilicidet  for  very 
high  tomporoturo  opplicotiont.  Tho  moatured  preportiot 
of  TogBoiy  were  unaffected  by  minor  variation!  in  ttoi- 
chiomotry  botwoon  800^  and  3000”  F,  whoroot  bott  ro- 
tulft  for  WSig  ware  obtained  with  a  material  tiightly  de¬ 
ficient  in  tungtton.  WSi2  exhibited  poorott  oxidotion 
retittonce  at  2200”F. 

Retuitt  ore  roportod  for  oxidation-rate  ttudiei  on 
TaBo]2Bo|7,  ZrBojs,  ond  Zr2Bo)7  in  the  temperature 
range  from  2300°  to  2750° F.  The  vapor  pretturet  (or 
theto  tome  compound!  were  meotured  between  2300°  and 
2650^ F.  uting  the  Knudten  cell  technique.  For  TaBe]2 
the  activation  energy  for  oxidation  it  lower  than  the  va¬ 
porization  onorgy  in  thit  tomporoturo  range.  The  oxida¬ 
tion  product!  of  Zr2Bef7  wore  found  to  be  ZrBe5  and 
BeO. 

Ternory  tyttomt  of  beryllium  and  tilicon  with  molybdenum, 
niobium,  tantalum,  tungtten,  or  zirconium  wero  ttudiod. 
The  mott  promiting  material  from  theto  ttudiot  wot  a 
mixed-photo  preparotionwiththe  ttoichiometry  of  MoBeSi. 
Thit  material  exhibited  lett  than  2  milt  penetration  when 
oxidized  in  oir  ot  3000°F  (or  10  hourt. 

16-8930  (Port  II) 

WADD-TR-60-893,  Port  II.  RESEARCH  AND  DEVELOP¬ 
MENT  ON  HIGH-PRESSURE-HIGH-TEMPERATURE  MET¬ 
ALLURGY.  Final  rpt,  Aug  1962, 121p.  inci  illut.,  tablet, 
101  reft.  P:  7351,  T;  735103.  C:  AF  33(61 6)-6837,  Man- 
Lobt,  Inc.,  Combridge,  Mott.  S.  A.  Kulin  et  al.  In  OTS. 
ASTIA;  AD  287200,  Code  AA.  Unclattifiod 

The  kinetic!  ofrecryitallization  of  polycryttolline  copper 
(99.999%  purity)  cold-rolled  to  98%  reduction  have  been 
determined  by  meant  of  on  x-ray  diffraction  technique  for 
the  temperature  range  80^ -170°C  at  atmotpheric  preiture 
and  at  42  kilobart.  High  protture  it  found  to  retard  both 
the  initiation  and  rate  of  recryttallizotion.  The  effect  of 
high  preiture  on  the  Holl  voltage  of  cerium  hot  been  de¬ 
termined.  A  ttudy  of  the  pretture-temporature  choracter- 
ittict  of  the  traniformation  of  the  hexagonal  phate, 
MoCg^jy  to  the  cubic  photo,  MoCo,t7.^x 
pletod.  Tho  role  of  carbon  deficiency  in  the  trantforma- 
tion  wot  invettigated.  The  retuitt  of  a  teriet  of  experi¬ 
ment!  detigned  to  inveitigate  pretture-quenching  in 
teveral  different  iron-nickel  alloyt  ore  reported.  Thermo¬ 
dynamic  data  obtained  at  one  atmotphero  it  uted  to  cor¬ 
relate  the  high-pretture  trantitiont  in  thallium  and  tin. 
Several  iron-carbon  alloyt  and  plain  corbon  tteelt  ranging 
from  0.08  to  1.23  wt  percent  carbon  content  have  been 
tubjected  to  voriout  heat  treatmentt  at  a  pretture  of  42 
kilobart.  A  teriet  of  experimentt  in  which  pretture  it 
uted  to  enhance  the  mechanical  propertiet  of  telected 
tteelt  it  detcribed  togetherwith  the  opporatut  employed. 
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17.5 

AtLTDR42.S.  THE  AU  AMD  Pr  BLOOD  CROUP  SYS- 
TBMS  IN  MAN  AND  CHIMPANZRR.  Final  rpt,  July  1962, 
71p.  inel  tabUt,  147  raft.  P:  6892.  R.  H.  E^ardt, 
Copt,  USAF,  MC,  E.  S.  Gro«,  AlC,  USAF.  ASTIA:  AD 
28342<  Cod#  AA.  Unelattiflad 

Th«  blood  of  77  ehimponzoot  and  individual  •  of  fivo  othor 
subhuman  primoto  tpoeiot  wot  invostigotod  for  tho  ABO 
and  hotorologout  blood  group  ehoroctori sties  in  rolotion- 
shlp  to  man’s;  (ho  similaritios  and  difforoneos  or#  pro* 
ssntod.  Tho  Pr  and  onti-Pr  ehoraetors  ora  dofinod. 

17-6 

ARL.TDR42.6.  ‘‘MECABOOM*  LINEAR  WINDBLAST 
TESTS  ON  SUBJECTS  AND  PROTECTIVE  EQUIPMENT. 

Final  rpt,  July  1962,  94p.  inci  illus.  P:  7930.  C;  AF 
41(657)-40S,  Northrop  Spoeo  Lob.,  Northrop  Cotp.,  How* 
thorn#,  Calif.  J.  P.  Stopp,  Col,  USAF  (MQ,  J.  D.  Mosaly, 
Maj.,  USAF  (VC),  C.  F.  Lombard.  ASTIA:  Cod#  XX. 

Unclasslfl#d 

This  r#port  pr#s«nts  information  on  6  rockot  sl#d  #xp#ri- 
m#nts  to  invostigot#  th#  offoets  of  suporsonic  windblast 
upon  porsonnal  and  porsonal  protoctiv#  #quipm#nt.  Fiv# 
ehimpanz##s  and  1  human  dummy  war#  us#d  os  t#st  sub* 
j#<ts.  V#loeiti#s  rangad  from  1,330  to  1,922  ft/ssc; 
stagnation  prossuros  of  18  to  42  Ibs/sq  inch,  or  loads  of 
2,500  to  4,000  Ibs/sq  ft.  Standard  rostraints  and  garmsnts 
provod  inadoquat#  and  axtansiv#  injurios  ostoblishod  th# 
n##d  for  improvomonts.  Rostraints  and  garmants  w#r# 
progrossivoly  improvod  until  protection  of  th#  tost  subject 
was  aehiavod. 

17-16 

ARL.TDR42.16.  CHIMPANZEE  PERFORMANCE  ON  A 
TWO-DIMENSIONAL  DISCRETE  TRACKING  TASK. 

Intarim  rpt,  July  1962,  23p.  inci  illus.  P:  6893,  T: 
689301.  M.  E.  (>unzk#,  Mojor,  USAF,  F.  H.  Rohlos,  Jr., 
Lt  Col,  USAF,  R.  E.  Bollovill#.  ASTIA;  283425, 
Cod#  AA.  Unclassifi#d 

A  chimpanz##  was  troinod  to  porform  o  two-dim#nsional 
discrot#  tracking  task  with  25  torgot  positions  in  aach 
dimension.  Porformone#  roquirod  manipulation  of  two 
l#v#rs  to  align  th#  tracking  indicants  with  th#  target. 
Subsequent  to  this,  the  operation  of  a  third  lever  resulted 
in  th#  delivery  of  a  food  pellet  reward  and  presentation 
of  a  new  set  of  targets  to  be  matched. 

17-17 

ARL.TDR.62.17.  COUNTDOWN  AND  PROCEDURES  FOR 
PROJECT  MERCURY  ATLAS-5  FLIGHT  (CHIMPANZEE 


SUBJECT).  Final  rpt,  Oct  1962,  90p.  Inel  illus.  Engl- 
naering  S^lce  Plan  921E-9039.  N.  E.  Stingely,  Capt, 
USAF.  ASTIA:  AD  288921,  Cod#  AA.  Unclassified 

This  report  presents  the  countdown  and  detailed  procedures 
followed  to  prepare  the  chimpanzee  subject  and  couch  for 
flight  in  the  Project  Mercury  capsule,  and  the  post-flight 
release  and  core  of  the  subject.  It  summarizes  experi¬ 
ences  gained  during  the  Mercury  Redstona-2  and  the 
Mercury  Atlas-5  flight  programs. 

17-18 

ARL.TDR.62.18.  THE  EFFECT  OF  IMPACT  UPON  THE 
PATELLAR  AND  OTHER  DEEP  TENDON  REFLEXES. 

Interim  rpt,  Aug  1962,  12p.  inci  illus.  P;  7850,  T;  785001. 
E.  R.  Taylor,  Major,  USAF,  L.  W.  Rhein,  Capt,  USAF, 
James  F.  Ferguson  III,  SMSgt,  USAF.  ASTIA:  Code  XX. 

Unclossified 

Alterations  of  the  deep  tendon  reflexes  have  been  fre¬ 
quently  observed  in  humans  after  impact.  A  series  of 
experiments  was  conducted  to  study  reflexes  in  humans 
undergoing  o  15  seat  G  impoct,  with  a  control  group  under¬ 
going  a  5  soot  G  impact.  Using  standard  clinical  examino- 
tion  and  notation  techniques,  no  quantitative  differences 
were  noted  between  the  experimental  ond  control  groups. 
In  the  opinion  of  the  medical  examiners,  however,  a  slight 
increase  in  "briskness*  was  found  in  the  experimental 
group  in  contrast  with  the  control  group.  Development  of 
a  reflex  sensor  suitable  for  sled  testing  is  necessary  for 
further  work  in  this  investigation. 

17-20 

ARL-TDR-62-20.  A  MICRO  TECHNIQUE  FOR  BLOOD 
GROUPING  INVESTIGATIONS.  Interim  rpt.  Sept  1962, 
13p.,  15  ref.  P:  6892.  E.  S.  Graff,  A/1C,  USAF,  R.  H. 
Edwards,  Major,  USAF.  ASTIA;  AD  284684,  Code  AA. 

Unclassified 

A  micro  method  for  hemagglutination  reaction  tasting  in¬ 
cluding  hemagglutinin  adsorption,  titer  determination, 
and  elution  with  minute  quantities  of  blood  is  described. 

17-21 

ARL-TDR-62-21.  THE  RELATIONSHIP  BETWEEN  SKIN 
TEMPERATURE  AND  PERFORMANCE  IN  THE  JAVA 
MONKEY.  Interim  rpt,  Aug  1962,  16p.  inci  illus.,  and 
tables.  P;  6893,  T;  689302.  Robert  D.  Bush,  A/1C, 
USAF,  F.  H.  Rohles,  Jr.,  Lt  Col,  USAF,  H.  H.  Reynolds, 
Major,  USAF.  ASTIA;  AD  286167,  Code  AA.  Unclassified 

Four  male  Java  monkeys  (macaque  iris),  trained  to  perform 
a  continuous  avoidance  task,  were  used  in  an  exploratory 
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Fegrth  Qwortar 


tlu4/  of  diurnal  skin  tomporatura  ehonga*  and  thair  ral» 
tlonotilp  lo  avoldonea  bohavlor.  Significant  diurnal  tkin 
tomporatura  chaigot  worn  dotoctod,  and  a  ralotlondilp 
with  porformonea  wot  thown  to  oxitt. 

17-22 

ARL-TDR-A2.22.  HYCE  SHOCK  TEST  PAOLITY  AT 
6571$T  AEROMEDICAL  RESEARCH  LABORATORY. 

Final  rpt,Sapt1962,  25p.  inci  illut.  P:  7850.  T:  785001. 
William  F.  Hack,  A/IC,  USAF.  ASTIA:  AD  286168, 
Coda  AA.  Unelottifiod 

Tho  HYGE  Shock  Taitor  it  a  unit  produced  by  the  Con- 
tolidotod  EUetro-Dynomict  Corporation  ot  a  tott  dovico 
to  gonoroto  high  oceoloration  (G)  forcot  (or  thort  duration 
time  ptriodt.  The  HYGE  Shock  Tottor  will  alto  oc- 
curotoly  roproduco  thoto  thock  pul  tot.  A  total  of  90 
proliminory  runt  wot  oceomplithod  on  tho  unit  inttollod 
at  tho  6571tt  Aoromodicol  Rotoorch  Loborotory  during 
which  time  o  dotailod  roviow  of  tyttom  oporotionol  chor- 
octorittict  and  vibrotioni  throughout  tho  tyttom  wot 
ttudiod. 

17-23 

ARL-TDR-62-23.  A  SIMPLE  REFLEX  SENSOR;  A  DE¬ 
SCRIPTION  AND  TRIAL  USE.  Interim  rpt.  Sept  1962, 
16p.  incI  illut.  P:  7850,  T:  785001.  E.  R.  Toylor, 
Mojor,  USAF,  R.  F.  Chondlor.  ASTIA:  AD  286850, 
Code  AA.  Unelottifiod 


A  timpio  dovico  for  the  quontltativo  mooturomont  of  dodp 
tendon  rofloxot  wot  dotlgnod  with  locally  ovailabla  ma- 
torlolt.  Thit  dovico  centittt  of  a  ttroln  gage  occalorom- 
otor  and  mounting,  a  bottory  tourco,  and  on  oloctrocordlo- 
grophlc  rocordor.  Pralimlnory  clinical  Invottlgatien  with 
ihit  dovico  Indicatot  that  the  dovico  hat  both  practical 
and  thoorotical  odvontogat  over  olhor  oxittlng  reflex 
tenting  and  recording  dovicot. 


17-24 

ARL-TDR-62-24.  MEASUREMENT  OF  SOLAR  FLARE 
PRODUCED  COSMIC  RADIATION.  Final  rpt,  Oct  1962, 
77p.  inci  illut.  and  tablet.  P:  6892,  T:  689206.  doPoul 
J.  Corkhill,  Major,  USAF,  R.  A.  Hollman,  Copt,  USAF, 
R.  J.  Lockhart,  S/Sgt,  USAF.  ASTIA:  Code  XX. 

Unelottifiod 

To  determine  the  intentity  and  energy  tpeetrum  of  radia¬ 
tion  in  the  almotphere  following  o  tolar  flare,  an  inttru- 
ment  package  contitting  of  a  tcintillotion  talotcope  (for 
protont),  low  and  high  energy  neutron  detectart  and  a 
thielded  Geiger  Counter  wot  detignod  and  built.  The 
tyttom  wot  carried  to  oltitudet  of  120,000  to  130,0(X)feet 
by  polyethylene  bolloont  on  two  occotiont  during  July 
1961.  On  0  third  (light,  which  took  place  during  condi- 
tiont  of  very  high  radiation  in  the  atmotphere  due  to  a 
tolar  flare,  the  bolloon  ruptured  ot  90,000  feet,  to  data 
were  obtained  on  thit  flight  for  only  o  thort  time. 
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I 

18.4 

PRL.TDR42.4.  VALIDATIOM  OP  PERSONALITY 
TESTS  AS  MEASURES  OP  TRAIT-RATING  PACTORS. 

Final  rpt,  Apr  1962,  v  +  36p.  IncI  illut.,  tobUt,  14  raft. 
P:  7717,  T:  771706.  C:  AF  41(657).269,  Univ.  of 
Mich.,  Ann  Arbor,  Mich.  W.  T.  Norman.  In  OTS.  ASTIA; 
AD  285184,  Coda  AA.  Unelottiflod 

At  tha  final  phata  of  a  tatt-davolopmont  projoct  3  foreod- 
ehoiet  talf.raport  fattt  wora  odminittarod  to  ttudont 
groupt  to  davalop  amplrleol  tcalat  prodletlva  of  poor- 
nomination  portonollty  rotlngt  drown  from  ifto  tamo 
groupt.  Flvo  factor  tcalat  woro  dovolopod  for  ooch  tott. 
For  tho  Indopondont  lomplo  of  a  doublo  crott-volidation 
onolytlt,  all  of  tho  tcalat  corralatod  potltlvoly  with 
iftolr  crltorla.  Comblnod  tcalat  for  ilia  3  tottt  thowod 
utofully  high  corrolaflont.  Multiplo  rogrottlon  onolytot 
domonttratod  that  tcorot  from  olhor  portonollty  tottt  od- 
mlnlttorod  to  tho  tludontt  did  not  add  opprociably  to 
prodiction  of  tho  poor-nomination  tcorot.  Tho  tolf-roport 
tottt  yiold  bottor  prodiction  (.38-. 47)  of  3  of  tho  poor- 
nomination  factort  (Extrovortion,  Contciontioutnott, 
Culturo)  than  of  Agrooablonott  (.31,  .34)  or  Emotional 
Stability  (.26,  .29).  From  a  tocond  odminittratien  of  tho 
tolf-roport  tottt  with  inttructiont  to  foko  rotpontot 
fovorablo  for  accoptonco  (or  officor  training,  dotoction 
koyt  woro  dorivod  that  idontifiod  a  high  porcontago  of 
fakod  porformoncoi,  and  factor  tcolot  woro  dovolopod 
which  roducod  tho  occurronco  of  fokod  tcorot  in  tho  ox- 
tromot  of  tho  dittributioni. 


18-5 

PRL-TDR-62-5.  PREDICTION  OF  UNFAVORABLE  DIS¬ 
CHARGE  BY  SEPARATE  EDUCATIONAL  LEVELS. 

Final  rpt,  Apr  1962,  iv  +  lOp.  inci  toblot.  P:  7719,  T: 
771902.  C:  AF  41{657)-402.  Sorvico  Buroau  Corp.  Mory 
Agnoi  Gordon,  R.  A.  Bottonborg.  In  OTS.  ASTIA:  AD 
284802,  Codo  AA.  Unclattifiod 

Many  oirmon  moot  onlittmont  ttondardt,  but  novortholott 
aro  ditchargtd  for  untuitability  or  failure  to  advanco.  A 
mort  prociio  moont  of  identifying  men  not  likely  to  tuc- 
cood  in  tho  Air  Force  it  noodtd.  Thii  ttudy  tottt  tho 
hypothotii  that  difforont  combinotiont  of  tottt  might  bo 
noodod  for  men  with  little  tchooling  than  (or  thoto  at  a 
higher  level  of  education.  Multiplo  rogrottlon  onolytot 
of  tho  data  for  two  largo  tamplot  of  airmen  thowod  little 
gain  in  accuracy  of  prodiction  by  toporoto  compoiitot  for 
throe  educational  level  t.  Of  tho  individual  predictort  of 
Air  Force  tuccett,  amount  of  education  proved  tho  mott 
valid,  further  juttifying  the  Air  Force  in  limiting  recruit¬ 
ment  to  high  tchool  groduotot. 


PRL-TDR-62-6.  CALIBRATION  OP  AIR  PORCE  SELEC¬ 
TION  TESTS  TO  PROJECT  TALENT  NORMS.  May  196% 
iv  +  20p.  inci  tablet.  P:  7717,  T:  771705.  C:  AF 
41(657)-324,  American  Intt.  (or  Rotoorch,  Wathington, 
D.C.  J.  T.  Dailey,  Morion  F.  Shoycoft,  D.  B.  Orr.  In 
OTS.  ASTIA:  AD  285185,  Codo  AA.  Unclattifiod 

To  tie  in  normt  (or  Air  Force  portonnol  tottt  with  tho 
full  range  of  talent  in  tho  recruitment  population,  tho 
Projoct  TALENT  tott  battery  wot  given  to  a  tampio  of 
botic  airmen.  Tho  tampio  wot  tplit  into  halvot,  each 
numbering  over  1200  airmen.  By  multiple  rogreition 
techniquet,  applied  teparately  to  each  half  tampio,  com- 
potitei  of  TALENT  tottt  were  tolected  to  predict  tcorot 
on  each  of  27  Air  Force  tottt.  Clote  agreement  between 
tho  two  tamplot  on  tottt  tolected  and  rogrottion  woightt 
derived  givet  confidence  in  the  retuitt.  Tablet  were 
prepared  of  equivalent  tcorot  between  each  Air  Force 
tott  and  the  bett  compotite  of  TALENT  tottt. 

18-7 

PRL-TDR-62-7.  development  OF  AIRMAN  QUALIFY¬ 
ING  EXAMIHATION-62.  May  1962,  iv  -t  12p.  inci  tablet. 
P:  7717,  T:  771705.  C:  AF  41(657)-381,  Amoricon  Intt. 
for  Rotoorch,  Wathington,  D.C.  Dorothy  S.  Edwordt,  C.  P. 
Hahn.  ASTIA;  AD  284775,  Codo  AA.  Unclottifiod 

Thit  report detcribot  tho  development ond  itandordization 
of  the  1962  form  of  the  Airman  Quolifying  Examination 
(AQE-62)  for  uto  in  the  telectivo  recruitment  program.  It 
wat  detigned  to  porallol  the  AQE-F,  itt  immedioto  predo- 
^ottor,  except  that  on  untpooded  arithmetic  tott  wat 
tubttitutod  for  two  ipeeded  tottt  to  avoid  difficultiet  in 
field  adminiitration  of  tpoedod  tottt.  The  AQE-62  and 
other  airman  telection  and  clattification  tottt  were  ad- 
minittered  to  nearly  2500  batic  airmen.  Percentile  tcorot 
for  the  aptitude  indexet  (Mechanical,  Adminittrative, 
General,  Electronict)  were  determined  by  the  method  of 
equipercentile  convertion.  The  AQE-62  aptitude  indexet 
correlated  with  the  AQE-A  indexet  around  .80,  and  the 
pattern  of  intercorrelation t  for  the  two  formt  was  timilar, 
indicating  that  the  new  form  clotely  parallels  its 
predecessor. 

18-8 

PRL-TDR-62-8.  ATTITUDES  AND  CAREER  INTEN¬ 
TIONS  OF  OFFICER  TRAINING  SCHOOL  STUDENTS. 

Moy  1962,  iii  +8p.  inci  illut.  P:  7719,  T:  771902.  F.  D. 
Harding,  R.  A.  Bottenberg.  In  OTS.  ASTIA:  Codo  XX. 

Unclassified 

Questionnaire  rotpontot  indicating  attitudes  of  students 
toward  on  Air  Force  career  woro  analyzed  for  12  Officer 
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1982 


Training  School  elottot.  Roiult*  indlcMo  (hot  about  3SX 
of  tho  atudontt  plan  to  moka  o  earoor  of  tho  Air  Forco. 
Tho  chiof  roaioni  for  applying  (or  OTS  woro  idontifiod  ot 
prottlgo  ond  ttotut  of  being  an  Air  Forco  officor  and  tho 
opportunitiot  for  trovol  and  additional  oducotion.  Using 
rotpentot  to  toloctod  itoms  of  iho  quostlonnaira  which 
could  bocomo  availoblo  at  tho  lima  tho  candidolo  opplios 
for  OTSk  it  was  pottibU  to  dovolep  a  Rotainablllty  Scoro 
which  wot  highly  indicotlvo  of  tho  OTS  groduoto’s  intent 
to  make  the  Air  Force  o  earoor. 


18-9 

PRL-TDR  •«2-9.  PREDICTION  OF  AIRMAN  SUCCESS 
FROM  RESPONSES  TO  ITEMS  OF  THE  KELLEY  AC¬ 
TIVITY  PREFERENCE  REPORT.  Final  rpt.  Juno  1962, 
lii  +  5p.  inci  tables.  P:  7719,  T:  771902  C:  AF 
41(6S7)-412,  Sorvlca  Bureau  Corp.,  San  Joso,  Calif.  B. 
Fruchtor.  In  OTS.  ASTIA:  AO  289620,  Code  AA. 

Unclassified 

Items  from  a  self-report  inventory  of  personal  background 
and  activity  preferences  were  selected  by  various  methods 
and  combined  to  predict  successful  completion  of  firs^ 
term  enlistment.  Two  samples  of  airmen  (2000  eoch)  were 
used,  eoch  divided  into  a  success  group  ondo  nonsuccess 
group  for  item  analysis  and  validation  purposes.  Selec¬ 
tion  and  weighting  of  valid  items  was  determined  on  the 
initial  sample;  the  scoring  procedures  were  cross  validated 
on  the  second  sample.  Although  optimal  item  weighting 
produced  higher  validity  with  the  initial  somple,  unit 
weighting  of  the  most  valid  items  proved  os  effective  In 
cross  validation. 


18-10 

PRL-TDR-62-10.  SOME  APTITUDE  DATA  ON  AIR 
FORCE  ENLISTED  ACCESSIONS.  June  1962,  iv  +  12p. 
inel  illus.,  tablet.  P:  7717,  T;  771705.  W.  B.  Lectnor. 
ASTIA:  Code  XX.  Unclassified 

The  Air  Force  uses  information  about  the  aptitudes  of 
recruits  in  selecting  and  assigning  enlistees.  This  report 
summarises  the  data  about  enlistments  during  the  past 
six  years  in  terms  of  scores  on  Air  Force  tests.  From 
year  to  year  the  trend  in  overage  scores  has  been  upward, 
but  with  consistent  cycles  within  each  year  in  terms  of 
monthly  overages.  Limited  data  on  civilian  means  for 
AirForce  tests  and  airman  means  on  theProjeetTALENT 
tests  yield  some  comparisons  of  Air  Force  talent  with  the 
general  male  populotlon  of  high  school  seniors. 

18-11 

PRL-TDR-62-11.  IMPORTANCE  OF  SITUATIONAL 
FACTORS  IN  THE  MEASUREMENT  OF  OFFICER  EF¬ 
FECTIVENESS.  July  1962,  lii  +  lOp.  incI  tobies.  P: 
7717,  T:  771701.  F.  J.  Vonosek,  R.  A.  Bottenbarg.  In 
OTS.  ASTIA:  Code  XX.  Unclassified 


The  Officer  Effectiveness  Report  is  an  important  instru¬ 
ment  in  management  of  officer  personnel.  If  factors  not 
related  to  job  performance  affect  the  ratings,  their  influ¬ 
ence  should  be  token  into  account.  This  study  investi¬ 
gates  the  extant  to  which  officer  specialty,  command 
ossignmont,  and  military  grade  affect  distribution  end 
reliability  of  affoctivanass  ratings.  By  applying  multiple 
linear  regression  and  onolyses  of  variance  techniques  to 
ratings  of  1500  Air  Force  officers,  variance  of  ratings  was 
apportioned  between  performance  and  nonperformonco 
factors.  When  the  effects  of  the  three  nonperformance 
factors  is  removed,  the  reliability  of  the  ratings  is 
lowered,  but  relevance  to  differences  in  job  performance 
is  increased.  The  influence  of  military  grade  on  effec¬ 
tiveness  ratings  is  greatest  of  the  three  situational 
foctors,  but  oil  contribute  significantly.  It  is  assumed 
that  the  relationships  come  about  through  a  number  of 
influences,  including  systematic  selection  for  mission, 
assignment,  and  promotion. 

18-12 

PRL-TDR-62-12.  PREDICTION  OF  TECHNICAL  SCHOOL 
SUCCESS  FROM  HOMOCENEOUS  BIOGRAPHICAL  IN¬ 
VENTORY  SCORES.  July  1962  iii  +  9p.  inci  tables.  P: 
7717,  T:  771705.  L.  D.  Brokow.  In  OTS.  ASTIA: 
Code  XX.  Unclassified 

A  personal  questionnaire,  the  Biographical  Inventory,  was 
port  of  the  oirmon  classification  batteries  up  to  1959, 
with  seporote  groups  of  items  keyed  for  different  job 
areas.  This  paper  reports  how  the  items  of  the  most 
recent  classification  battery  were  assorted  into  15 
clusters  on  the  basis  of  hi|dt  correlotions  omong  items  of 
each  cluster.  The  scores  for  eoch  group  (homogeneo<is 
keys)  were  correlated  with  success  in  training  for  gradu¬ 
ates  of  8  Air  Force  training  schools.  The  keys  for 
Economic  Level  and  Educotionol  Success  were  the  most 
generally  valid.  By  multiple  regression  techniques,  it 
was  found  that  prediction  of  training  school  grades  was 
olmost  os  good  from  o  regression  equation  based  on 
groduotes  from  all  8  schools  as  from  separate  equations 
for  schools  in  each  job  area.  Composite  scores  combining 
the  inventory  scores  and  the  aptitude  index  were  signifi¬ 
cantly  more  valid  than  the  aptitude  indexes  alone(average 
.43  vs  .46);  but  a  simplified  combination  of  the  3  or  4 
most  valid  inventory  keys  with  the  aptitude  index  proved 
equally  valid.  Under  conditions  existing  at  the  time  these 
data  were  collected,  a  short  biographical  inventory  con¬ 
sisting  of  4  or  5  of  the  homogeneous  scales  would  odd 
significantly  to  the  validity  of  aptitude  indexes  derived 
from  the  lost  Airman  Classification  Battery. 

18-13 

PRL-TOR-62-13.  OSCAR:  OPTIMUM  SELECTION, 
CLASSIFICATION,  AND  ASSIGNMENT  OF  RECRUITS. 

July  1962,  iv  +  lip.  inci  illus.,  tables,  10  refs.  P:  7719, 
T:  771901.  F.  E.  Holdrege.  In  OTS.  ASTIA:  AD 
285186,  Code  AA.  Unclassified 
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Fourth  fttortor 


Throo  mathomotleal  nodoto,  odoptabio  for  olockenle  proc- 
otolng  mochlnof,  or*  doterlbod  In  nentochnieol  tormf  and 
illuotrotod  by  applications  to  portonnol  pioeuromont  ond 
ostlgnmont  pfoblonis.  Emphasis  Is  on  capability  for 
providing  monagofflant  with  moonlngful  Infonnotlon  for 
controlling  a  complex  porsonnol  systom. 

18-14 

PRL-TDR-dMd.  PREDICTING  SUCCESS  OF  LOW 
APTITUDE  AIRMEN.  Aug  1982.  Iv  *  lOp.  inel  toblos. 
P:  7719.  T:  771902.  Mary  Agnos  Gordon,  E.  S.  Flyor. 
InOTS.  ASTIA;  Cods  XX.  Unclossifiod 

This  study  oxominos  iho  porformaneo  choractorlstlcs  o(  o 
group  of  low-optitudo  oirmon  who  ontorod  Iho  Air  Foreo 
during  iho  first  6  months  of  19S6  ond  who  oilhor  complotod 
sueeoisfully  o  4-yoar  onlisimont  or  woro  dischorgod  for 
unsuitability  or  nonodvoneomont.  It  was  found  that  o 
brief  eompotito  of  aptiludo  tosts  and  prosorvico  oduco- 
tionol  lovol  difforontiolod  tho  succossos  from  iho  foiluros 
quits  wall.  When  it  it  nocotsory  to  roeruit  from  low- 
optitudo  airman,  tho  additional  tcrooning  would  ssloct 
thois  most  likoly  to  bo  of  value  to  Iho  Air  Fores. 

18-15 

PRL-TDR.d2-1S.  RANKOROER  ESTIMATES  OF  THE 
TIME  REQUIRED  FOR  CROSSTRAINIHC  AMONG  98 
AIRMAN  SPECIALTIES.  Aug  1962,  iv  +  19p.  inci  toblos. 
P:  7734,  T;  773402.  Marion  E.  Hook,  R.  S.  Mostor.  In 
OTS.  ASTIA;  Codo  XX.  Unelotsifiod 

When  data  bated  on  oxporionco  oro  not  available,  it  it 
often  possible  to  obtain  estimates  of  the  relative  time 
required  to  crosstrain  personnel  qualified  in  one  specialty 
to  equal  proficiency  In  a  second  specially.  This  paper 
reports  the  first  study  on  devising  efficient  methods  for 
collecting  and  analyzing  such  estimates.  A  procedure 
was  developed  for  collecting  data  to  form  a  molrix  de¬ 
scribing  the  relative  crosstroining-time  demands  for  move¬ 
ments  among  a  group  of  specialties.  Ronkorder  estimates 
of  the  crosstraining-time  requirements  for  the  9506  move¬ 
ments  possible  among  the  98  5-level  specialties  wore 
obtained  from  477  Command  and  Staff  College  student 
officers.  A  computer  program  for  hierarchical  grouping 
was  applied  to  these  data  to  cluster  specialties  into 
groups  such  that  crosstroining-timo  between  specialties 
within  groups  is  minimized.  Mean  crosstraining-time 
estimates  were  computed  at  each  stage  of  tho  clustering 
procedure  os  a  criterion  for  evaluating  the  cost  of  reduc¬ 
ing  the  number  of  clusters.  For  illustrative  purposes, 
the  hierarchical  structure  at  the  40-clustor  stage  is 
compared  with  the  40  coroer-field  designations  of  tho  98 
specialties. 

18-18 

PRL-TDR.62.18.  PREDICTION  OF  RETIREMENT  OF 
AIR  FORCE  OFFICERS.  Aug  1962,  iii  +  6p.  incI  tables. 
P(T):  6755(05).  F.  D.  Harding,  R.  A.  Bottonborg, 


R.  L.  Downey,  Ist/Lt.,  USAF.  ASTIA:  Codo  XX. 

Unelosslftod 

Portenel  dote  such  os  ago,  family  status,  rote  of  promo¬ 
tion,  typo  of  duty,  and  educational  achiovemont  werousod 
to  predict  whothor  officers  of  tho  Air  Foreo  Systems 
Command  woro  retired  or  on  active  duty.  Regression 
analyses  were  computed  for  o  sample  of  regular  officers 
to  predict  voluntary  retirement,  and  for  a  sample  of  re¬ 
serve  officers  to  predict  both  voluntary  and  involuntary 
rotiroment.  Prediction  of  reserve  officer  involuntary  re¬ 
tirement  was  highest  (R7  <  .55)  with  time  in  grade  the 
most  significant  predictor.  Prediction  of  voluntary  re¬ 
tirement  was  less  accurate  (regular  officers,  R7  •  .32; 
reserve  officers,  R7  •  .15)  with  time  in  grade  again  the 
important  predictor.  For  regular  officers,  flying  status 
and  time  since  lost  foreign  service  added  significantly 
to  prediction.  A  Retirement-Potential  Scare  was  devel¬ 
oped  to  illustrate  use  of  the  data.  As  information  of  this 
kind  is  expanded  and  verified  on  other  samples,  it  will 
aid  in  planning  replacement  of  personnel  losses. 

18-20 

PRL-TDR-62-20.  CONTRIBUTION  OF  EDUCATION  TO 
THE  RATED  EFFECTIVENESS  OF  OFFICERS  IN  SCI¬ 
ENTIFIC  AND  ENGINEERING  ASSIGNMENTS.  Sep  1962, 
iii  -i-  7p.  inci  tables.  P(T);  6755(02).  C.  J.  Judy.  In 
DTS.  ASTIA;  Code  XX.  Unclassified 

Data  on  a  sample  of  officers  in  scientific  and  engineering 
ossignments  were  used  to  evaluate  the  role  of  selected 
educational  voriables  as  predictors  of  effectiveness  rat¬ 
ings.  Results,  based  on  the  solution  of  a  series  of  mul¬ 
tiple  regression  problems  ond  the  computation  of  mean 
effectiveness  scores  for  subgroups  of  officers  with  dif¬ 
ferent  characteristics,  show  that  variance  in  the  ratings 
can  be  portiolly  explained  in  terms  of  educational  infor¬ 
mation  on  the  rotees.  Educotional  data  compare  favor¬ 
ably  with  data  from  the  military  record  as  infonnation 
which  can  be  used  to  foretell  effectiveness  scores.  Data 
on  educational  level,  rather  than  data  on  the  completion 
of  a  designoted  college  curriculum,  are  the  aspects  of 
educotional  information  which  generally  serve  to  identify 
officers  who  will  receive  the  hij^er  effectiveness  ratings. 

18-21 

PRL-TDR-62-21.  COMPARISON  OF  INSTRUCTOR  AP¬ 
TITUDE  TEST  SCORES  AND  GENERAL  APTITUDE 
INDEXES  ACHIEVED  BY  A  SAMPLE  OF  BASIC  AIR¬ 
MEN.  Sep  1962,  iii  t-  3p.  inci  tables.  P(T);  7717(05). 
C,  J.  Mullins.  ASTIA;  Code  XX.  Unclassified 

The  Instructor  Aptitude  Tost,  which  was  designed  to 
screen  applicants  for  instructor  positions  in  the  Air 
Training  Command,  has  previously  demonstrated  validity 
for  success  in  the  technical  instructor  training  schools. 
This  report  considers  the  possibility  that  the  General 
Aptitude  Index  may  be  a  practical  substitute  for  the  In¬ 
structor  Aptitude  Test.  It  gives  intercorrelations  of  port 
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teerat  on  ih*  Intiruetor  Aptlluda  Tatt  and  tha  four  opti- 
tuda  Indaxat  darivad  from  lha  Airman  Qualifying  Exomlno* 
tion  for  a  lorga  tompla  of  bode  airman,  thawing  ihot  lha 
Ganaral  Aptlluda  Indax  It  highly  eorralotad  with  tha  ln> 
tiruetor  Aptlluda  Tatt.  Toblat  giva  aquivolant  tcerat 


on  tha  two  maoturat  and  axpaetad  pareanlogat  that  trould 
oehlava  a  glvon  lAT  teoro  for  aach  Ganaral  Al  laval. 
Tbit  information  makat  it  pottlbla  to  teroan  oirmon  for 
intiruclor  training  on  aptlluda  Information  avallobia  for 
all  airman. 
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19- AEROSPACE  MEDICAL  RESEARCH  LABORATORIES 
Wright-Pattarson  AF  Bata,  Ohio 
(Formerly  th»  tMleel  ffataarcfc  LaioratoWu I 


1M9 

MRL-TDR42-19.  HELMCT  IMPACT  TESTS.  Final  rpt, 
Apr  1962,  v>24p.  Inel  illut.,  2  rah.  P:  6301,  T: 
630104.  C:  AF  33(600)-39S36,  Intamationol  LotaxCorp., 
Devor,  0*1.  H.  D.  Raihm,  Jr.  Lila  Support  Syitoms  Lab. 
In  OTS.  ASTIA:  AO  283950,  Coda  AA.  Unclattifiad 

Savaral  halmati,  daiignod  and  taitod  to  datormina  vdileh 
shall  thieknass  and  which  typo  of  tusponiion  afford 
maximum  prolaction  during  high-onargy  collisions  and 
provida  comfort  during  normal  usa,  or#  discussed.  Thara 
ora  many  factors  which  influonca  the  design  of  a  sotis- 
factory  crash  hairnet;  however,  a  combined  analysis  of 
three  of  its  basic  properties-reduction  of  oeceleration, 
reduction  of  the  rate  of  onset  of  acceleration,  and  the 
absorption  of  kinetic  energy-is  sufficient  to  reveal  the 
relative  performance  of  each  helmet  design.  Tests  which 
detennine  these  basic  properties  ore  discussed.  An 
analysis  of  the  date  correlated  in  graphical  fonn  shows 
an  optimum  helmet  thickness  and  the  most  satisfactory 
suspension  system  of  those  studied. 

19-20 

MRL-TOR-62-20.  TRYOUT  OF  A  PRELIMINARY  PRO¬ 
CEDURE  FOR  SYSTEMATICALLY  DESICNIHC  PER¬ 
FORMANCE  AIDS.  Finol  rpt,  Apr  1962,  iv  +63p.  inci 
Ulus.,  5  refs.  P:  1710,  T:  171004.  C:  AF  33(616)- 
7233,  American  Inst,  for  Research,  Pittsburgh,  Po. 
J.  0.  Folley,  Jr.,  H.  H.  Shettel.  Sehovioral  Sciences 
Lab.  In  OTS.  ASTIA:  AO  283605,  Code  AA. 

Unclassified 

Performance  oids  are  devices  or  documents  thotfacllitote 
task  perfonnance  by  humans  in  a  system.  A  procedure 
for  designing  such  aids  was  given  a  limited-scope  tryout 
on  a  portion  of  the  Atlas  E  system.  No  evidence  was 
found  to  contradict  the  performance  aids  recommendations 
generated  by  the  procedure.  The  major  change  mode  in 
the  procedure  as  a  result  of  the  tryout  is  to  require  pro¬ 
viding  performance  aids  for  every  task  in  a  system  except 
for  tosks  In  which  use  of  an  aid  would  result  in  too  slow 
performance.  Training  programs  in  the  auto-instructional 
format  are  recommended  os  a  routine  addition  to  the 
performance  aids  complement.  Five  specific  aids  ore 
recommended  for  the  Atlos  E  system.  Three  important 
research  problems  are  suggested  for  future  research  on 
performance  aids  develo|xnent. 

19-21 

MRL-TDR-62-21.  ACOUSTICAL  EVALUATION  OF  THE 
GENERAL  SOUND  CONTROL,  INC.,  CLASS  III  JET 
GROUND  RUNUP  NOISE  SUPPRESSOR.  Final  rpt. 
May  1962,  viii  1 49p.  incI  illus.,  tables,  11  refs.  P: 


7231,  T:  71787.  Biomedical  Lob.  C:  AF  33(6l6)-5744, 
Western  Electro-Acoustic  Lab.,  Inc.,  Los  Angeles,  Calif. 
K.  Eldred,  J.  Ortega.  ASTIA:  AD  28S319L,  Code  MD. 

Unclassified 

Two  complete  acoustical  evaluations  were  made  of  a 
General  Sound  Control  ground  runup  noise  suppressor 
operating  with  an  F-102  and  F-105  aircraft  at  military 
power.  Average  far  field  reduction  for  the  0°-180°  region 
varies  from  0  to  12  db,  depending  on  frequency  and  noise 
source.  The  suppressor  is  better  at  high  frequencies 
with  the  F-10S  than  with  the  F-102.  Negligible  noise 
reduction  it  achieved  in  the  first  octave  bond  for  both. 
F-105  data  levels  off  to  11  db  between  75  and  1200  cpt, 
then  to  slightly  lower  values  in  the  last  three  octave 
bonds.  F-102  data  hat  an  11  db  peak  in  the  75-150  cps 
band,  and  decreases  gradually  to  negligible  volues  in  the 
last  two  octave  bonds.  The  suppressed  average  far  field 
tpl't  at  military  power  for  both  aircroft  ore  controlled  by 
the  noise  emitted  by  the  exhaust  opening,  the  annular 
ougmenter  opening  and  the  suppressor  intake  adaptor 
opening.  The  exhau st  area  controls  the  low  frequency 
end  of  the  noise  spectrum,  while  the  rest  of  the  spectrum 
it  controlled  by  the  secondary  oir  openings. 

19-22 

MRL.TDR-62-22.  ACOUSTICAL  EVALUATION  OF  THE 
AIR  LOGISTICS  CORPORATION  JET  GROUND  RUNUP 
NOISE  SUPPRESSOR  MODEL  11000.  Final  rpt.  May 
1962,  vil  tdlp.  inel  illus.,  tables,  11  reft.  P:  7231, 
T;  71787.  Biomedical  Lab.  C:  AF  33(616)-5744,  Western 
Electro-Acoustic  Lab.,  Inc.,  Lot  Angeles,  Calif.  K. 
Eldred,  J.  Ortega.  ASTIA;  AD  285320L,  Code  MD. 

Unclassified 

A  series  of  acoustical  evoluations  were  made  of  on  Air 
Logistics  Corp.  ground  runup  noise  suppressor.  Model 
11000  operating  with  an  F-100D  aircraft  at  both  military 
and  afterburner  powers.  Results  give  acoustical  perform¬ 
ance  of  the  suppressor  in  near  and  for  fields.  Average 
for  field  noise  reduction  at  military  power  for  the  0°-180° 
region  varies  from  10  to  13  db  below  300  cpt,  from  -3 
to  4  db  above  300  cpt.  Low  values  of  noise  reduction 
at  hi;^er  frequencies  are  caused  by  the  suppressor’s 
large  open  area,  which  augments  secondary  air.  A 
resonance  condition  in  tbe  suppressor  produces  on  in¬ 
tense  pure  tone  of  400  cps.  Because  of  this  resonance, 
the  300-600  cps  octave  band  dominates  the  acoustic 
noise  in  both  near  and  for  fields.  The  noise  reduction 
for  afterburner  operation  is  considerably  higher  than  that 
for  military  power.  This  is  attributed  to  the  use  of  water 
in  the  suppressor  during  afterburner  power  operation  and 
the  disappearance  of  the  resonance  condition  mentioned 
above. 
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MRL-TM-42-23.  ACOUSTICAL  CVALUATION  OP  THE 
INDUSTRIAL  ACOUSTICS  CO.,  INC,  TYPE  I  DURA- 
STACK  AIRCRAFT  NOISE  SUPPRESSOR.  Pinal  rpi, 
May  1962,  vi  ^  27p.  Inel  illui.,  fablat,  11  raft.  P:  7231, 
T:  71787.  Bioffladieal  Lab.  C;  AF  33(616)-S744, 
Wattom  Eloctro-Aeoutlic  Lab.,  Inc.,  Lot  Angalat,  Calif. 
K.  Eldrad,  J.  OrMgo.  ASTIA;  AO  285420,  Cada  AA. 

Unclottifiod 

The  ratuitt  of  on  acoustical  avaluation  of  on  Industrial 
Acoustics  Company,  Inc.,  Typo  I  Ourastacic  aircraft 
noi  IS  supprattor  arc  prssantod.  Data  wora  obtainod  for 
supprsttor  oporation  with  on  F-100F  aircraft  oporoting 
at  military  pawor.  Ths  for  field  avsrago  tpsetro  ors 
shown  to  bs  conlrollod  by  a  rasononcs  coitdition  in  the 
supprossor  with  a  moosursd  froqusney  of  197  cps.  Hones, 
th#  150-300  cps  octavo  band  lovol  is  10  db  hi|^or  than 
tho  next  hipest  octavo  band  lovol.  Tho  0°180°  spoctrum 
hai  a  value  of  82  db  tpl  in  tho  18.75-37.5  cps  octavo 
bond  and  rises  rapidly  to  107  db  in  tho  150-300  cps 
octavo  bond,  then  doeroosos  to  73  db  in  dto  4800  ■  9600 
cps  octavo  band,  Tho  shape  of  tho  overage  near  field 
spoctrum  is  similar  to  that  of  tho  for  field,  with  a  peak 
value  of  119  db  spl  in  tho  150-300  cps  octavo  bond.  The 
suppressed  for  field  average  sound  pressure  levels  ot 
military  power  operotion  are  shovm  to  be  controlled  by 
the  noise  radiated  from  the  suppressor  walls  with  some 
contribution  from  the  aircroft  adaptor  secondary  oir  open¬ 
ing  in  the  150-300  cps  octave  band. 

19-24 

MRL-TDR-62-24.  ACOUSTICAL  EVALUATION  OF  THE 
KOPPERS  CO.,  INC.,  MODEL  30-$  CLASS  II  JET 
GROUND  RUNUP  NOISE  SUPPRESSOR.  Final  rpt. 
May  1962,  viii  't49p.  inci  illus.,  tobies,  11  refs.  P: 
7231,  T:  71787.  Biomedical  Lob.  C:  AF  33(616)-5744, 
Western  Electro-Acoustic  Lab.,  Inc.,  Los  Angeles,  Calif. 
K.  Eldred,  J.  Ortego.  ASTIA:  AD  285321L,  Code  MD. 

Unclassified 

Two  complete  acoustical  evaluations  were  mode  of  a 
Koppers  Company,  Inc.,  Model  30-S  Class  II  ground  runup 
noise  suppressor  operating  with  an  F-102  ond  F-105 
airaaft  at  military  power.  Average  for  field  noise  reduc¬ 
tion  with  the  F-102  for  the  O^-ISO®  range  is  greatest  ot 
low  frequencies,  decreasing  gradually  to  negative  values 
at  high  frequencies.  Maximum  value  of  overage  noise 
reduction  is  10  db  in  the  75-150  cps  bond.  Minimum 
overage  value  is  ^  db  in  the  2400-4800  cps  bond. 
Average  noise  reduction  is  greater  with  the  F-105.  Maxi¬ 
mum  value  of  overage  noise  reduction  is  13  db  in  the 
75-150  cps  bond,  minimum  value  is  3  db  in  1200-2400  cps 
bond..  Suppressed  average  far  field  spl’s  for  both  air¬ 
craft  are  controlled  by  the  aerodynamic  suppressor  ex¬ 
haust  and  suppressor  intake  adaptor  noise  sources.  The 
aerodynamic  and  exhaust  sources  control  in  the  low  fre¬ 
quencies  and  tho  remainder  of  the  noise  spectrum  is 
controlled  by  the  exhaust  source  with  some  contribution 
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from  the  suppressor  intake  adaptor  opening  in  the  lost 
two  octave  bonds. 

19-25 

MRL-TDR-62-25.  ACOUSTICAL  EVALUATION  OF  THE 
KOPPERS  CO.,  INC,  CLASS  III  JET  GROUND  RUNUP 
NOISE  SUPPRESSOR.  Final  rpt.  May  1962,  viii  f  49p. 
incI  illus.,  tables,  11  refs.  P:  7231,  T:  71787.  Bio¬ 
medical  Lab.  C:  AF  33(616)-S744,  Western  Electro- 
Acoustic  Lab.,  Inc.,  Los  Angeles,  Calif.  K,  Eldred, 
J.  Ortega.  ASTIA:  AD  285587,  Code  AA.  Unclossified 

Two  complete  acousticol  evaluations  were  made  of  o 
Koppers  Compoiy,  Inc.,  Class  III  ground  runup  noise 
suppressor  operating  with  an  F-102  and  F-105  aircraft 
at  military  power.  Average  far  field  noise  reduction  of 
the  suppressor  at  militory  power  with  the  F-102  for  the 
0°-180° region  is  greatest  at  low  frequencies.  Maximum 
value  of  overage  noise  reduction  is  16  db  in  the  75-150 
cps  band  and  minimum  average  value  is  9  db  in  the 
2400-4800  cps  octave  bond.  Average  noise  reduction  is 
greoter  when  the  F-105  is  used  os  the  noise  source  with 
maximum  value  of  overage  noise  reduction  of  20  db  in  the 
75-150  cps  band  ond  minimum  value  of  14  db  in  the 
1200-2400  and  2400-4800  cps  octave  bands.  Suppressed 
average  far  field  spl’s  at  military  power  for  operation 
with  both  aircraft  are  shown  to  be  controlled  by  the 
exhaust  and  secondary  air  noise  sources.  The  secondary 
air  and  exhaust  sources  control  in  low  frequencies  and 
higher  frequencies  are  controlled  by  the  secondary  air 
sources. 

19-26 

MRL-TDR-62-26.  CUTANEOUS  TOXICITY  EVALUA¬ 
TION  OF  AIR  FORCE  DEVELOPMENT  MATERIALS- V. 

Final  rpt,  Apr  1962,  iv  +  12p.  inel  tables,  7  refs.  P: 
6302,  T:  630201.  Biomedicol  Lob.  C:  AF  33(616)-7931, 
Industrial  Biology  Research  and  Testing  Labs.,  Inc. 
InOTS.  ASTIA:  AD  283982,  Code  AA.  Unclassified 

Ten  Air  Force  development  materials  were  studied  via 
the  prophetic  potch  test  method  on  laboratory  animals  to 
determine  the  primary  irritant  effect,  gross  sensitization 
index,  and  gross  percutaneous  toxicity  ofthese  moterials. 
The  patch  test  studies  with  rabbits  indicated  that  none 
of  the  materials  was  a  primory  irritant,  sensitizer,  nor 
gross  systemic  poison.  Therefore,  there  was  no  contra¬ 
indication  to  proceeding  with  a  Shelonski  repeated  insult 
patch  test  on  human  volunteers.  The  results  of  the 
human  patch  test  indicated  that  all  of  the  materials  were 
safe  to  use  in  contact  with  human  skin. 

19-30 

MRL-TDR-62-30.  ABSORPTION,  DISTRIBUTION  AND 
EXCRETION  OF  1,1-DIMETHYLHYORAZINE  (UDMH). 
Final  rpt.  May  1962,  iii  r  13p.  inci  tables,  6  refs. 
P:  6302,  T:  630202.  Biomedical  Lob.  K.  C.  Back, 
Mildred  K.  Pinkerton,  A.  3.  Cooper,  A.  A.  Thomas. 
ASTIA:  AD  283969,  Cods  AA.  Unclossified 
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Th«  abierplion,  dUtributlen,  and  •xercHon  of  1,1-dlni«th- 
ylhydrulna  (UOMH)  hova  boon  tiudlad  in  rata,  rabbitt, 
eats,  dogs,  and  monkoyi  by  uo#  of  radleoetiva  trocar 
and  coloriniatrle  mathoda.  Tb#  compound  it  rapidly  ob- 
sorbod  ond  axcratodragardUaa  of  louta  of  odminitirotien. 
Tho  vital  organa  of  the  body  exhibit  no  prafarontial 
offinity  for  UOMH,  ond  largo  ameunto  or*  oxcratad  un- 
chong^.  Blood  lovola  of  UOMH  oould  not  bo  dotactad 
in  animalt  rocolving  dotoa  of  looa  than  10  mgAg. 
Urinory  eoneonlration  io  dio  moat  oonaiHvo  quolitativo 
indi  color  of  oxpotura  to  UOMH.  If  aymptomotology,  and 
blood  and  urino  lovola  ora  corofully  eorrololod,  o 
diagnottie-preyiotlie  oatimata  of  oxpoauro  con  bo  modo. 

19-33 

MRL.TOR.d2-33.  MULTI-FIELD  ELECTRONIC  AP¬ 
PARATUS  FOR  STUDIES  OF  VISUAL  PERCEPTION. 

Final  rpt,  Juno  1962,  ill  1 7p.  inel  illua.,  4  rofa.  P:  7183, 
T;  718302.  Bohovioral  Seioncoa  Lab.  P.  A.  Kolora. 
InOTS.  ASTIA:  AD  283943,  Coda  AA.  Unelataifiod 

An  apporalua  ia  dofcribod  that  proeiaoly  conirolt  inton- 
lity,  duration,  and  order  of  firing  of  goa-diachorgo 
lamp*.  It  can  bo  uood  to  illuminato  viauol  ttimulut 
objoetf  for  ollhor  long  or  abort  oxpoaurot,  and  In  diffor- 
onl  viewing  modet.  Vorloua  melhoda  of  reducing  the 
onoel  variability  uauolly  encountered  with  goa-diachorge 
lamps  ore  also  desoibed.  Although  designed  primarily 
for  the  study  of  contour  famtotion  and  visual  masking, 
the  apparatus  con  be  used  wherever  o  controlled  sequence 
of  separate  stimulus  presentations  is  required,  os  in 
studies  of  apparent  movement,  critical  flicker  frequen¬ 
cies,  and  time-dependent  series. 

1945 

MRL-TDR-S2-35.  INVESTIGATION  OF  COMPOUNDS  OF 
HIGH  CALORIC  DENSITY.  Finol  rpt.  May  1962,  viii  t 
71p.  inci  illus.,  tables,  13  refs.  This  is-.a  continuation 
of  work  reported  in  WAOD  TR  6C-575.  P:  7163,  T: 
716304.  Biomedical  Lob.  C:  AF  33(616)-6008,  Massa¬ 
chusetts  Inst,  of  Technology,  Cambridge  39,  Mass. 
S.  A.  Miller,  H.  A.  Dymsxo,  E.  L.  Wick,  S.  A.  Goldblith. 
InOTS.  ASTIA:  AD  284004,  Cade  AA.  Unclassified 

Synthesis  of  2,4-dimethylheptanoic  acid  has  boon  corn- 
plated.  Preliminary  acute  toxicity  tests  indicated  that 
2,4-dimethylheptanolc  acid  has  o  low  order  of  toxicity 
(LDjg-5  gmAg)  similar  to  other  short-chain  fatty  acids. 
To  facilitate  metabolic  studies,  synthesis  of  the  com¬ 
pound  labeled  C^4  has  begun  and  techniques  for  quanti¬ 
tative  identification  of  probable  metabolic  products  have 
been  developed.  Further  studies  were  mode  of  the  fac¬ 
tors  influencing  the  caloric  bio-ossoy.  A  series  of 
onimol  metabolic  studies  hos  indicated  that  odd-carbon 
fatty  acids  may  be  partly  glucogenic.  In  addition, 
1,3-butanediol  was  utilized  for  energy  at  approximately 
6.0  cal/gm  In  high-fat  diets.  The  slower  growth  of 
animals  fed  this  compound  ot  levels  up  to  20  percent  of 
the  diet  wos  due  to  decreased  food  intake.  Seven-month 
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feeding  tests  have  verified  the  effectiveness  of 
1,3-butanediel  and  high-fat  lovels  for  dietary  use  under 
various  conditions. 

19-45 

MRL-TDR-62-45.  SELECTED  SPEECH  DURING 
WEIGHTLESSNESS.  Final  rpt.  May  1962,  iii  +  lOp.  incI 
illus.,  tables,  6  refs.  P:  7^1,  T:  723103.  Biomedieal 
Lab.  C.  E.  Woggoner,  Copt.,  C.  W.  Nixon,  Ph.D.  In  OTS. 
ASTIA:  AD  284688,  Code  AA.  Unclassified 

Certain  characteristics  of  human  speech  exhibited  under 
1-g  conditions  may  be  different  under  weightless  condi¬ 
tions.  If  such  differences  exist,  they  mi(fit  interfere 
with  satisfactory  speech  communication  under  conditions 
of  zero  gravity.  Standord  speech  materials  recorded  under 
conditions  of  0  g,  1  g,  and  2-1/2  g’s  were  evaluated  by 
both  objective  and  subjective  methods.  Results  indicate 
that  speech  production  is  not  significantly  altered,  by 
brief  periods  of  zero  gravity.  Reception  of  speech  olso 
seems  to  be  unaffected.  Both  speakers  and  listeners 
indicate  good  speech  intelligibility  under  conditions  of 
weightlessness. 

19-46 

MRL-TDR-62-46.  THE  DYNACELL  AND  FOCAL  PLANE 
CONCEPTS  OF  PHOTOTROPIC  SYSTEMS  APPLICA¬ 
TION  TO  OPHTHALMIC  NUCLEAR  FLASH- 
PROTECTIVE  DEVICES.  Finol  rpt.  May  1962,  III  t-  12p. 
inci  illus.,  1  ref.  P:  6301,  T:  630103.  Life  Support 
Systems  Lab.  C:  AF  33(657)-7450,  Polacoot  Inc.,  Blue 
Ash,  Ohio.  In  OTS.  ASTIA:  AO  284059,  Code  AA. 

Unclassified 

Two  concepts  of  phototropic  systems  application  are 
presented  in  this  report.  These  concepts,  when  con¬ 
sidered  individually  or  in  combination,  make  possible 
the  development  of  improved,  directly  or  indirectly 
actuated,  phototropic,  ophtholmic,  nuclear  flash-protective 
devices.  By  the  application  of  a  phototropic  filter  ot  the 
focal  plane  of  on  optical  system,  the  attenuotion  of  the 
phototropic  response  due  to  distance  is  minimized.  Using 
0  renewable  fluid  filter,  a  concept  is  presented  which 
offers  the  opportunity  to  use  the  more  sensitive  irrevers¬ 
ible  phototropic  systems  while  still  providing  reversible 
chorocteri sties.  The  operoting  characteristics  of  these 
concepts  are  presented  olang  with  some  derived  theoreti¬ 
cal  relatianships. 

19-48 

MRL-TDR-62-48.  PLASTIC  PACKAGING  FOR  SPACE 
FEEDING  OF  HEAT  PROCESSED  AND  FROZEN 
FOODS.  Final  rpt.  May  1962,  v  illlp.  inci  illus.,  28 
refs.  P:  7164,  T:  716408.  Biemedical  Lab.  C:  AF 
33(6161-7361,  Central  Engineering  Labs.,  FMC  Corp., 
Santa  Clara,  Calif.  0.  C.  Crawford,  0.  L.  Brown,  V,  K. 
Viitanen.  In  OTS.  ASTIA:  AD  283571,  Code  AA. 

Unclassified 
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During  a  tpaea  flight,  mon  will  nndura  el  een- 

tideroble  magnitude  end  duration.  Reteerehert  hove 
emphosiied  the  ptyehelegieel  importance  el  supplying 
this  man  with  feeds  which  retain  their  earthlike  idMtity. 
The  eb|eetive  el  this  research  was  to  develop  o  practicol 
flexible  pockage  system  for  space  flight  feeding  of  hoot 
processed  ond  frexen  feeds.  Feeding  concepts  were 
evaluated  with  regard  to  a  number  of  significwit  factors, 
the  more  Important  of  these  being  system  weight,  ease  of 
xero-gravlty  consumption,  end  disposol  of  waste  food. 
The  concept  selected  for  complete  development  features 
a  blte-slxe  package  wlih  Integral  opening  device  for 
solid  foods,  and  a  serving-sixe  package  for  liquid  feeds. 
The  report  discusses  space  feeding  requirements,  the 
advontages  of  flexible  packaging,  package  design,  peck* 
age  fabrication,  feed  preparation,  filling,  thermal  process¬ 
ing,  quality  control,  space  vehicle  food  storoge,  reheating 
and  cooling  for  consumption,  eating  technique,  and  waste 
food  disposal. 

19-53 

MRL-TDR.62-53.  ENCAPSULATION  OF  POODS.  Final 
rpt,  May  1962,  iv  f  19p.  incl  illus.,  tables,  8  reft. 
Pi  6373,  T:  637303.  Biomedical  Lab.  C:  AF  33(616)- 
7717,  Southwest  Research  Inst.,  San  Antonio  6,  Tex. 
C.  E.  Schustxe,  W.  E.  McMahon,  L.  M.  Adams,  W.  M. 
Barnes.  SRNi  86-1040-1.  In  OTS.  ASTIA:  AD  284005, 
Code  AA.  Unclossified 

The  obiectives  of  the  research  program  were  to  investi- 
gote  barrier  materials  meeting  Food  and  Drug  Administra¬ 
tion  standards,  which  may  be  suitable  for  use  in  the 
encapsulation  of  foods,  and  to  prepare  sample  capsules 
of  food  items  for  evaluation.  The  encapsulating  material 
must  be  capable  of  maintaining  its  essential  properties 
and  those  of  the  capsule  contents  under  ambient  condi¬ 
tions  and  also  in  high  temperature  and  high  vacuum 
environments.  The  food  in  the  capsules  must  remain  un- 
contaminated  and  highly  stable  for  six  months  without 
refrigeration.  Foods  cf  low  moisture  content  were  en¬ 
capsulated  in  two  steps,  using  o  soft-shelled  capsule 
with  an  overwrap.  Fudge,  pound  coke,  ond  brownies  were 
first  placed  in  preformed  containers;  caramels  and  pecans 
were  first  spray  cooted.  In  each  cose  the  bite-sixed 
portions  were  heot-seeled  into  plastic  bogs.  Foods  of 
moderate  moisture  content,  exemplified  by  meet,  and 
foods  of  high  moisture  content,  such  as  vegetables  and 
fruits,  were  encapsulated  in  laminated  containers  with  an 
overwrap.  Extensive  development  of  eopsule  forms  and 
equipment  for  filling  and  sealing  will  be  required  to 
permit  manufacture  in  quantity  with  assurance  of  main¬ 
taining  sterility, 

19-55 

MRL-TDR-62-55.  PERCEPTION  OF  THE  VISUAL 
VERTICAL  UNDER  REDUCED  GRAVITY.  Final  rpt. 
May  1962,  iv  -f  13p.  incl  illus.,  tables,  31  refs.  P:  7184, 
T;  718405.  Behavioral  Sciences  Lab.  Lois  R.  Hammer. 
In  OTS.  ASTIA;  AD  284050,  Code  AA.  Unclossified 
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Judgments  of  the  vertical  In  an  unstructured  visual  field 
were  ebtoined  In  flight  under  four  levels  of  gravity 
ranging  from  0  G  to  1  G.  Reduced-  ond  xere-gravlty  con¬ 
ditions  were  produced  In  a  cargo  aircraft  flying  a  pore- 
belic  tre|ectory.  Eoch  of  16  subjects  made  6  judgments 
under  each  of  the  4  G-cendltlons.  Results  indicate  that, 
although  error  of  judgment  of  the  vertical  is  net  large,  it 
does  increase  as  the  G-level  decreases,  from  1.8  degrees 
at  1  G  to  3.5  degrees  at  C  G.  Conditions  ossocioted  with 
Inflight  reseorch  ere  discussed  and  suggestions  for 
future  research  ore  presented. 


19-56 

MRL-TDR42-56.  DEVELOPMENT  OF  A  NOISE  EXPO¬ 
SURE  METER.  Final  rpt,  June  1962,  vi  +46p.  incl 
illus.  P:  7231,  T:  723104.  Blomedicol  Lab.  C:  AF 
33(616)-S947,  Union  Corbide  Consumer  Products  Co., 
New  York,  N.Y.  N.  N.  Estes,  J.  J.  Moors.  In  OTS. 
ASTIA:  AD  283922,  Cede  AA.  Unclassified 

The  design  and  development  of  o  small,  portable  noise 
exposure  meter  that  provides  o  measure  of  the  total 
cumulative  acoustic  energy  it  Is  exposed  to  during  a 
specified  time  period  is  described.  This  instrument  per¬ 
forms  the  following  sound  pressure-time  integration: 

W  a  K  /*‘p2dt  where  K  Is  proportional  to  the  acoustic 
*1 

energy,  p  It  the  sound  pressure  at  the  microphone  and 
t,  - 1,  represents  the  total  Integration  time.  The  osseci- 
oted  electronic  circuitry,  which  uses  tronsistorixed 
amplifiers,  squaring  circuits,  rectifying  circuits,  and 
coupling  circuits,  it  des^ibed.  The  integrator,  which 
performs  the  integration  and  stores  the  integral  until  such 
time  os  it  it  read  out,  it  of  the  solion  type.  Perfonnanee 
data  ore  given. 

19-57 

MRL-TDR-62-57.  WEIGHT  LIFTING  CAPABILITIES 
OF  A  SELECTED  SAMPLE  OP  HUMAN  MALES.  Final 
rpt,  June  1962,  ill  +  13p.  incl  table,  3  refs.  Pi  7184, 
T:  718403.  Behavioral  Sciences  Lab.  C:  AF  33(616)- 
5624  and  7132,  Miami  Univ.,  Oxford,  Ohio.  J.  0.  Mor- 
risette.  In  OTS.  ASTIA;  AD  284054,  Code  AA. 

Unclassified 

Weight  lifting  capability  af  75  young  men  wot  measured 
using  standardised  and  controlled  lifting  procedures  to 
simulate  leading  tasks.  Varying  amounts  of  weights 
were  lifted  with  the  rij^t  hand,  the  left  hand,  and  stroight 
in  front  from  the  floor  up  to  plotfonns  18,  42,  and  62-1/2 
inches  high.  The  short  group  (1-15  percentile  AF  stature 
group)  averaged  lifts  of  123.99  lb,  72.71  lb,  and  53.11  lb 
from  the  lowest  to  highest  platforms.  The  medium  stature 
group  (45-60  percentile)  averaged  lifts  of  138.22,  91.72, 
and  64.67  lb.  The  tall  group  (85-99  percentile)  averaged 
lifts  of  146.3,  96.17,  and  67.1  lb. 
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MRL.TDR.42-58.  HUMAM  ENdHECmHC  IN  REMOTE 
HANDLING.  Finol  rpt,  Aug  1962,  tv  .f32p.  inel  tabU, 
57  raft.  P:  7184,  T:  718407.  Bahoviorol  Seianctt  Lob. 
C:  AF  33(616)4028,  Hu^at  Aircraft  Ce.,  Culvar  City, 
Calif.  W.  B.  Knowlai.  In  OTS.  ASTIA:  AD  287529, 
Coda  AA.  Unclattifiad 

This  raport  pratantt  an  anolytit  of  ramota  handling  tyt- 
tomt  from  tha  human  anglnooring  point  of  viaw.  Exomplat 
of  actual  and  anticipatad  ramota  handling  opplicationi 
ara  datcribad.  Currant  approochat  to  and  axpactad 
trondt  in  tha  datign  of  ramota  handling  tyttamt  aquip- 
moot  ara  proton  lad.  Human  capabilitiat  and  limitationi 
which  thould  bo  carefully  contidarad  by  datignert  of 
romolo  handling  tyttamt  ara  tpacifiad.  Rataarch  af- 
fortt  ragardad  at  attantial  to  affective  human  angi- 
nooring  in  thit  aroo  are  idontifiod  and  ditcuttad.  Parti- 
nont  raferancot  ara  indudad  in  the  lott  taction  and 
bibliography. 

19-59 

HRL-TDR42-59.  BARALYME  AND  MOLECULAR 
SIEVE  PASSIVE  AIR  REGENERATION  STUDIES  FOR 
MANNED  SEALED  ENVIRONMENTS.  Final  rpt.  May 
1962,  iv  -tSp.  inci  illut.,  tablet.  P:  6373,  T:  637302, 
Life  Support  Syttomt  Lob.  D.  A.  Keating.  In  OTS. 
ASTIA:  AD  283845,  Coda  AA.  Unelottifiad 

The  faatibility  of  uting  tha  tolid  dtamicolt  Boralyme 
and  Molecular  Sieve  to  pottivaly  remove  corbon  dioxide 
and  water  vapor  from  taalod  anvironmontt  for  life  tupport 
in  aarotpaca  flight  wot  invattigalad.  Sealed  environment 
rataarch  uting  human  tubjaett  damonttrated  that  the  air 
can  be  raganoratad  with  theta  chamicalt  without  uting 
blowart  or  font.  Theta  exparimentt  indicate  that  ap- 
proximatoly  0.24  pound  of  Boralyme  per  hour  per  man  it 
required  for  pattiva  control  of  carbon  dioxide,  ond  0.94 
pound  of  Molecular  Sieve  per  hour  per  man  it  required  for 
patiive  control  of  water  vapor. 

19-60 

MRL-TDR.6240.  STUDIES  IN  RESEARCH  METHOD¬ 
OLOGY.  III.  Pertittence  of  Se^antial  Effactt  Detpita 
Extended  Practice.  Final  rpt,  iii  -t  lOp.  incI  illut., 
table,  6  refs.  P;  7184,  T;  718401.  Behavioral  Sciences 
Lab.  J.  V.  Bradley.  In  OTS.  ASTIA:  AD  283976, 
Coda  AA,  Thit  is  the  third  report  of  a  tariet.  Tha  firtt 
and  second  ware  published  as  Wright  Air  Development 
Canter  Technical  Reports  58-574  (I)  and  58-574  (II). 

Unclattifiad 

Certain  experimental  designs  are  bated  upon  tha  assump¬ 
tion  that  performance  level  bacomat  stabilized  after  a 
prolonged  period  of  practice.  Thit  assumption  was 
tasted  by  taking  a  long  series  of  repeated  maaturamantt 
upon  a  tingle  subject  for  the  performance  of  each  of 
tavarol  constant  tasks,  each  task  being  tasted  singly  in 
a  separata  series  of  maaturementt.  Results  showed  that 


Fourth  Quortar 

after  thousands  of  practice  trials  on  a  simple  tosk  o 
subjact  may  still  be  learning  or  showing  other  sequential 
affects  in  performance.  Theta  affects  may  disappear  on 
one  day  only  to  raoppaar  on  tha  next.  Tharaforo  it  it 
extremely  doubtful  that  ‘practice  to  an  asymptote*  thould 
be  ragardad  at  either  an  efficient  or  an  affective  method 
of  eliminating  sequential  effects  from  an  oxperimant 
proper. 

1942 

MRL-TDR-62-62.  PHONOCARDIOGRAMS  OF  YOUNG 
ADULT  MACACA  MULATTA.  Final  rpt,  June  1962, 
iii  'f6p.  inci  illut.,  tables,  2  raft.  P;  7231,  T:  723101. 
Biomedical  Lab.  F.  R.  Robinson,  R,  L.  Hamlin,  con¬ 
sultant,  Ohio  State  Univ.,  Columbus,  Ohio.  In  OTS. 
ASTI  A:  AD  285545,  Coda  AA.  Unclattifiad 

Phonocardiogromt  wara  raaordad  ond  analyzad  for 
thirteen  healthy  macaco  mulotto.  Lead  aVF  electro¬ 
cardiograms  and  phonocordio^amt  ware  recorded  simul- 
tanacusly.  Mean  voluas  and  ranges  for  the  following 
parameters  were  analyzed:  RR  interval,  PR  interval, 
duration  between  onset  of  P-wave  and  onset  of  firtt  heort 
sound,  duration  between  onset  of  QRS  and  onset  of  first 
heart  sound,  duration  of  first  heart  sound,  number  of 
vibrations  in  first  heart  sound,  duration  of  mechanical 
systole,  duration  of  second  heart  sound,  number  of  vibra¬ 
tions  in  second  heart  sound,  duration  of  mechanical 
diastole.  The  first  heart  sound  had  a  mean  duration  of 
0.074  second  with  a  moon  frequency  of  90  cps.  The 
second  heart  sound  which  was  lower  in  magnitude  and 
duration  hod  a  moon  duration  of  0.038  second  with  a  mean 
frequency  of  94  cps.  Diostolic  murmurs  were  recorded  in 
four  animals. 

19-63 

MRL.TDR42-63.  EFFECT  OF  SINUSOIDAL  VERTICAL 
VIBRATION  ON  THE  URINARY  SEDIMENT  IN  MAN. 

Final  rpt,  June  1962,  iii  1 5p.  inci  table,  12  refs.  P: 
7231,  T:  723101.  M.  J.  Mandol,  Capt.,  USAF,  MC.  Bio¬ 
medical  Lab.  In  OTS.  ASTIA:  AD  283844,  Code  AA. 

Unclassified 

Experiments  were  conducted  to  determine  whether  sinus¬ 
oidal,  low-frequency  vertical  vibration  for  1  minute  at 
subjective  tolerance  levels  could  produce  renal  damage. 
Two  groups  of  vibrated  sitting  subjects  (frequency,  4  to  9 
cps)  were  compared  to  a  control  group  which  hod  never 
bean  exposed  to  vibration  experiments.  One  group  hod 
long  experience,  varying  from  6  months  to  2  years,  with 
experimental  sinusoidal  vibration  at  subjective  tolerance 
levels.  The  other  group  was  experiencing  its  first  shake 
at  high  levels  (near  subjective  tolerance).  No  difference 
could  be  detected  in  tha  urinary  sediment  between  tha 
two  experimental  groups  or  between  tha  vibrated  groups 
and  tha  control  subjects.  Although  tha  data  does  not 
indicate  renal  damage,  it  might  have  occurred  if  the 
vibrations  had  been  continued  for  a  longer  time  period. 
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MRL.TDI42-64.  THE  EPPBCT  OP  UOMH  INJECTION 
ON  LEARNED  BEHAVIOR  IN  THE  JAVA  MONKEY. 

Finol  rpt,  JuiM  1962,  Iv  *  lip.  inel  lllu*.,  8  rals.  P: 
6302,  T;  630202.  H.  H.  Reynold*,  F.  H.  Rehlat,  Jr., 
J.  Finag,  6571*1  Aaromadleal  RaiMreh  Lob.,  Heltemon 
AFB,  Naw  Max.  K.  C.  Bock,  A.  A.  Themo*,  Btomadical 
Lob.,  6S70th  Aareipoea  Madieal  Raaaarch  Lob.,  Wright- 
Pottaraon  AFB,  Ohio.  In  OTS.  ASTIA:  AO  283846, 
Coda  AA.  Ur.claaaillad 

Thraa  axparimant*  wara  eonduetad  involving  UOMH 
injaetion  of  lha  |ava  menkay  to  itudy  lha  affact  of  UOMH 
on  porformonea  of  o  laomad  totk.  Tha  ratult*  of  Aa 
Araa  axparimant*  indieotad  that  o  UOMH  do*oga  of  30 
mglcg  introparitonaolly  i*  inauffieiant  to  pioduca  aignifi- 
cant  chonga*  in  laomad  bahovior. 

1945 

MRL-TOR42-65.  DEVELOPMENT  OF  NEW  TECH¬ 
NIQUES  FOR  ANALYSIS  OF  HUMAN  CONTROLLER 
DYNAMICS.  Final  rpt,  Juna  1962,  vi  'f68p.  inci  illu*., 
tablaa,  12  raf*.  P:  7183,  T:  718301.  Bahoviorol 
Scianea*  Lob.  C:  AF  33(616)-7969,  Battalia  Mamorial 
Inat.,  Colufflbua,  Ohio.  R.  E.  Thomo*.  In  OTS.  ASTIA: 
AD  283826,  Coda  AA.  Uncloaaifiad 

Thi*  raport  daaeriba*  two  now  molhamatieol  toehniquaa 
aultabla  for  onolyai*  of  humon  controllar  dynamic*.  Tha 
aim*  of  thi*  raport  ora  a*  fallow*:  (1)  to  acquaint  tha 
raadar  with  two  racont  davalopmant*  in  mathamoticol 
maAod*  by  illuatroting  aoma  of  tha  control  problem* 
which  can  ba  complataly  aolvad,  (2)  to  indieota  tha  kind* 
of  atudia*  involving  a  human  controllar  which  con  ba 
mod*  ualng  tha**  method*,  and  (3)  to  hrmiah  explicit 
moAamotical  aolution*  to  a  number  of  the**  control 
problami.  Tha  mathematical  method*  doacribad  are: 
Ballman'*  ‘dynamic  programming*  ond  Pontryogin'* 
‘maximum  principle.* 

19-66 

MRL-TDR-62-66.  PHYSIOLOGICAL  AND  MECHANICAL 
RESPONSE  OF  THE  HUMAN  TO  LONGITUDINAL 
WHOLE-BODY  VIBRATION  AS  DETERMINED  BY  SUB¬ 
JECTIVE  RESPONSE.  Final  rpt,  June  1962,  iii  +  13p. 
incI  illu*.,  table*,  3  raf*.  P:  7231,  T:  723101.  Bio¬ 
medical  Lab.  E.  B.  Magid,  Capt.,  USAF,  MC,  R.  R. 
Coarmann,  R.  0.  Lowry,  W.  J.  Boalay,  SMSgt,  USAF.  In 
OTS.  ASTIA:  AD  288877,  Cod*  AA.  Uncloaaifiad 

The  production  of  aymptom*  in  apacific  body  region*  to 
whole-body  vibration*  i*  dapandant  upon  phyaiological 
alteration*  roaulting  from  the  mechanical  atimulotion  of 
variou*  orgon-tiaau*  complex**  of  the  body. 

W*  invaitigotad  (ubjactiv*  raapona*  to  gain  on  inaight 
into  the  mechanical  propartia*  of  the  body.  Fifteen  aub- 
ject*  axpariancad  with  whola-body  vibration*  war*  in¬ 
cluded  in  o  two-phoae  atudy  in  on  attempt  to  maaaur* 
qualitatively  and  quantitatively  aubjactiv*  raapona*  to 
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longitudinal  vibration*  from  1  to  20  ep*  in  a  titting 
poaltlon.  In  the  fir*t  phoa*  the  complaxity  of  body 
raapona*  to  whola-body  vibration  wo*  damonalratad  aine* 
lha  aubfaet*  uauolly  axperlancad  aavaral  aymptom*  for 
each  frequency  laalad.  Tha  aacond  phoa*  auggaatad 
that  lha  aanaotion*  war*  raaononce-dapandant.  Mechani¬ 
cal  and  phyaiological  raapona**  war*  corralalad. 

1947 

MRL.TDR4247.  SOME  IMPLICATIONS  OP  TESTING 
PROCEDURES  POR  AUTO-INSTRUCTIONAL  PRO¬ 
GRAMMING.  Finol  rpt,  June  1962,  iv  *  74p.  inci  table*, 
136  raf*.  P:  1710,  T:  171007.  Behavioral  Scianca* 
Lob.  C:  AF  33(6I6)-779S,  Educational  Taating  Svc., 
Princeton,  N.J.  P.  I.  Jacob*.  In  OTS.  ASTIA:  AD 
283359,  Cod*  AA.  Unclaaaified 

Although  there  or*  fundomantol  diffarenca*  in  tha  ob- 
jactiva*  of  tha  two  octivitiaa,  the  programming  of  in- 
atructional  malarial  bear*  many  similarilia*  to  the  con- 
alruclion  of  teat*.  A  ayatamotic  comporiaon  of  problem* 
and  procaduraa  ravaol*  important  implication*  for  pro¬ 
gramming  from  tha  older  field  of  taating.  Thaory  and 
axparianc*  in  teat  conatruction  can  b*  eapacially  uaaful 
in  the  aalaetion  of  valid  criteria  for  aaaaaaing  the  affac- 
tivanaa*  of  a  program,  the  ordering  of  inatruclionol  aub- 
jact  matter,  the  writing  of  inatructionol  from**,  and  the 
formal  avaluation  of  tha  program.  Adoptive  programming 
implia*  maoauramant  of  both  optilud*  and  oehievamant  In 
order  to  aaaign  troinaa*  to  oppropriot*  individuol  **- 
quanca*  of  inatruction.  PoaaibI*  application*  roaulting 
from  examination  of  ihaae  and  other  iaaue*  are  explored, 
and  naceaaary  further  raaearch  ia  auggeated. 

1948 

MRL.TDR4248.  SANITATION  AND  PERSONAL  HY¬ 
GIENE  DURING  AEROSPACE  MISSIONS.  Final  rpt, 
June  1962,  v  t  54p,  inci  illu*.,  table*,  36  raf*.  P:  6373, 
T:  637304.  Life  Support  Sy atom*  Lob.  C:  AF  33(616)- 
7754,  Spacelaba,  Inc.,  Von  Nuya,  Calif.  R.  H.  Mattoni, 
G.  H.  Sullivan.  In  OTS.  ASTIA:  AD  283841,  Coda  AA. 

Unclaaaified 

The  purpoae  of  thi*  atudy  waa  to  datermina  a  mean*  of 
providing  aatronout*  with  focilltia*  for  performing  the 
function*  of  paraonol  hygiene  ond  aanitation  while  on 
extended  aeroapoc*  miaaion*.  Included  i*  a  definition 
and  onalyaia  of  the  aourca*  of  ‘dirt*  ariaing  a*  waate 
product*  in  manned  apace  vehicle*  and  recommendation* 
on  how  to  control  them.  Man’*  aanitatiog  and  hygiene 
raquiramenta  ore  defined  from  both  a  biological  and 
ond  paychologicol  atondpoint.  A  control  hygian*  atotion 
that  provida*  for  whole  body  immaraion  bathing,  aupar- 
ficlal  bathing,  dantol  hygian*,  ahoving,  nail  care,  and 
laundry  i*  daacrlbed. 

1949 

MRL.TDR4249.  RELATION  OF  LOCAL  SKIN  TEM¬ 
PERATURE  AND  LOCAL  SWEATING  TO  CUTANEOUS 
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BLOOD  PLOW..  Final  rpt,  Jun*  1962,  ill  +  21p.  Inel 
illus.  P;  7222,  T;  722204.  Biomodical  Lab.  C:  AF 
33(616)*7077,  Physiology  Lob.,  Si.  Louis  Univ.  School  of 
M^ieino,  Si.  Louis,  Mo.  L.  Sonoy,  Jr.,  L.  Prekep, 
A.  Hortimon.  In  OTS.  ASTIA:  AO  284435,  Codo  AA. 

UnelassiAod 

Tho  rolotionship  of  local  skin  fomporaluro  ond  iho  onsol 
of  swooling  to  tho  ioeot  eutonoous  blood  flow  wos 
studied  on  Iho  foroorm  and  coif.  Tho  purpose  of  the  in* 
vosligolion  was  to  epproiso  the  possible  relation  of 
sweat  gland  activity  to  tho  cutaneous  vasodilatation 
which  hos  been  attributed  to  brodykinin  or  to  intracranial 
temperatures.  The  onset  of  sweating  was  not  marked  by 
any  apparently  related  increoses  in  the  rote  of  cutaneous 
vasodilatation.  On  the  contrary,  the  onset  of  sweating 
was  foilowed  often  by  o  slobilizatian  or  even  o  decroose 
in  the  ievel  of  cutaneous  biood  fiow.  The  relations  of 
the  latter  to  the  local  skin  temperature  were  compiex, 
particularly  in  the  forearm.  There  oppeored  to  be  oddi* 
tiorMi  unidentified  influences,  possible  vasomotor,  oper¬ 
ating  on  the  skin  vessels  during  transitional  phases  in 
the  relation  of  skin  temperature  to  blood  flow. 

19-70 

MRL-TDR-62-70.  GROUP  PERFORMANCE  DURING 
FOUR-HOUR  PERIODS  OF  CONFINEMENT.  Final  rpt, 
June  1962,  ivf37p.  inel  illus.,  tables,  11  refs.  P:  1710, 
T:  171002.  Behavioral  Sciences  Lab.  W.  D.  Chiles. 
C:  AF  33(616)-7607,  Lockheed-Georgio  Co.,  Morietto, 
Go.  E.  A.  Alluisi,  T.  J.  Hall.  In  OTS.  ASTIA:  AO 
283842,  Code  AA.  Unclassified 

This  study  was  carried  out  to  determine  the  test-retest 
reliability  of  a  battery  of  six  performance  tasks.  Four 
of  these  tasks  were  designed  to  ossess  individual  per¬ 
formance,  and  the  remaining  two  tasks  were  designed  to 
measure  crew  or  group-dependent  perfonnance.  In  each 
of  these  group  tasks,  successful  performance  required 
interactions  among  crewmembers  in  thefonn  of  exchanges 
of  information,  cooperation,  and  temporal  coordination. 
Eoch  of  5,  5-man  crews  was  tested  for  4  consecutive 
hours  a  day  on  eoch  of  4  days  after  a  3-day  training 
periad.  All  testing  was  conducted  with  the  crewmembers 
seated  at  work  stations  in  on  advanced-system  crew 
compartment  mock-up.  All  of  the  measures  taken  with 
the  six  tests  exhibit  satisfactorily  high  reliability 
coefficients. 

19-73 

MRL-TDR42-73.  PSYCHOMOTOR  PERFORMANCE 
UNDER  CONDITIONS  OF  WEIGHTLESSNESS.  Finol 
rpt,  June  1962,  iii  fTp.  inel  illus.,  tables.  P;  7184, 
T;  718405.  Behavioral  Sciences  Lab.  J.  E.  Wade, 
Copt.,  USAF.  In  OTS.  ASTIA:  AD  285549,  Code  AA. 

Unclassified 

Subjects  operated  three  different  sets  of  switches  as 
they  were  flown  through  0-G  trajectories  in  o  C-131B 
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aircraft.  Push-button,  toggle,  and  rotary  switches  were 
each  polred  with  o  moster  push-button  switch  to  fomt  the 
three  sett  used  to  turn  on  indicator  light  on  and  off.  The 
subjects  were  instructed  to  perfeim  the  task  os  fost  os 
possible  by  oltemals  actuation  of  the  two  switches  of 
eoch  set.  Eoch  subject  also  performed  In  strai^t  and 
level  flight  with  each  set  of  switches  for  control  data. 
Performance  data,  along  with  aircraft  accelerative  forces 
in  three  dimensions,  was  recorded  on  a  high-speed 
oscillograph.  Small  but  statistically  significant  decre¬ 
ments  were  found  in  speed  of  operation  of  all  three  sets 
of  switches  in  the  0-G  environment  in  comparison  with 
perfonnance  at  1-G.  The  toggle  switch  set  showed  the 
greatest  deaement,  the  rotary  switch  set  the  least  decre¬ 
ment.  The  push-button  switch  set  was  operated  most 
rapidly  in  both  1-G  and  0-G  conditions. 

19-74 

MRL-TDR-62-74.  VISUAL  ACUITY  IN  RELATION  TO 
BODY  ORIENTATION  AND  G-VECTOR.  Final  rpt,  July 
1962,  iii  t  I4p.  inel  illus.,  tables,  6  refs.  P;  7184, 
T:  718406.  Behavioral  Sciences  Lab.  L.  D.  Pigg,  Maj., 
USAF.  In  OTS.  ASTIA:  AD  285552,  Code  AA. 

Unclassified 

The  Armed  Forces  Vision  Tester,  fitted  with  checker¬ 
board  targets,  was  used  in  tests  of  visual  acuity  under 
viewing  conditions  involving  various  combinations  of 
gravity  effects.  Twenty-four  subjects  were  tested  for 
left,  right,  and  binoculor  acuity  of  near  and  far  vision  in 
each  of  four  body  positions:  standing  upright,  prone, 
supine,  and  inverted  upright.  The  latter  condition  effec- 
tiveiy  produced  -1  G  occeleration.  Intercomparisons  of 
scores  from  these  positions  form  the  basis  for  useful 
generalizations  concerning  the  effects  on  visual  acuity 
of  various  acceleration  environments,  including  0  G.  By 
comparison  with  their  acuity  at  1  G,  subjects  experience 
a  decrement  ot  -1  G  of  approximately  15  percent.  This 
is  comparable  to  the  decrement  found  by  other  investi¬ 
gators  at  3  G's.  Since  both  -1  G  and  3  G's  are  2  G-units 
removed  from  1  G,  it  appears  that  equal  changes  in  either 
direction  from  the  normal  acceleration  environment  pro¬ 
duce  equal  losses  in  visuol  acuity  as  a  function  of  the 
amount  of  change.  This  conclusion  is  supported  by 
results  of  a  previous  study  of  acuity  at  0  G,  in  which  a 
small  but  statistically  significant  decrement  comparable 
to  that  at  2  G’s  was  found. 

19-75 

MRL-TDR-62-75.  WATER  RECOVERY  FROM  PHYSIO¬ 
LOGICAL  SOURCES  FOR  SPACE  APPLICATIONS. 

Final  rpt,  July  1962,  v  +  27p.  inel  illus.,  tables,  42  refs. 
P:  6373,  T:  637304.  Life  Support  Systems  Lab.  A.  R. 
Slonim,  A.  P.  Hallom,  D,  H,  Jensen,  K.  Kammermeyer. 
In  OTS.  ASTIA;  AD  285220,  Code  AA.  Unclassified 

Water  recovery  from  urine  and  liquid  wastes  is  reviewed 
beginning  with  general  technological  considerations. 
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such  at  UM  of  tpoc*  anvironmontt,  quality  of  wotor, 
mochanical  daiign  problooit,  and  intogratlon  of  wotor 
rocovory  with  othor  lifo  support  tubtyttomt.  Voriout 
wotor  rocovory  toehnlquot  aro  doteribod  undor  tho  follow¬ 
ing  eatogoriot:  ehango  of  photo;  mombrono,  diffusion, 
and  combination  procottot.  Logistics  considorotions 
for  monnod  tpoco  systoms  oro  also  discustod.  Gonorolly, 
oil  wotor  rocovory  toehnlquot  oro  dofleiont  in  ono  or  moro 
factors  for  tpoco  vohielo  applications.  Somo  roquiro 
oriontation  of  spaeo  craft,  much  powor,  largo  rodiotion 
panols,  roplocooblo  ports,  complox  mochanical  dotign 
and/or  considorabls  ehomieal  trootmont  of  wotor. 
Physico-ehomieal  trootmonts  alono  (o.g.,  solvont  oxtrac- 
tion),  diffusion,  and  cortain  mombrono  piocottot  oro 
eontraindicatod.  Sovoral  procossos  appear  promising 
at  prosont,  such  as  vacuum  pyrolysis,  olectrolysis  com- 
binod  with  combustion,  and  froozo  drying.  Of  thoso,  tho 
vacuum  pyrolysis  method,  in  which  potable  water  was 
produced  from  mixed  human  wostes  and  wash  water,  is 
operationally  most  advanced.  No  fully  operotionol 
process  has  been  developed  at  this  time. 

19-76 

MRL.TDR.62.76.  MATHEMATICAL  THEORIES  IN  PER- 
FORMANCE,  DECISION  MAKING,  AND  LEARNING.  A 
LITERATURE  REVIEW.  Final  rpt,  July  1962,  viii  t-  113p. 
inci  tables,  402  refs.  P:  7183,  T:  718306.  Behavioral 
Sciences  Lob.  C:  AF  33(616)-6179,  Lehigh  Univ.,  Beth¬ 
lehem,  Po.  A.  L.  Brody,  S.  Weinstock,  In  OTS.  ASTIA; 
AD  285565,  Code  AA.  Unclassified 

The  experimental  ond  theoretical  literatures  on  mathe¬ 
matical  theories  in  psychology  between  1930  and  1959 
are  reviewed  to  provide  an  introduction  to  this  area  for 
the  nonmathematically  trained  researcher.  The  review  is 
restricted  to  information  theory,  game  and  decision  theory, 
and  probabilistic  learning  theories.  Six  criteria  for  evol- 
uoting  theories  are  olso  presented  in  the  review.  We 
concluded  that;  (a)  information  theory  has  provided  o 
longuage  and  an  information  measure  but  has  not  been 
used  as  a  theory;  the  information  meosure  and  the  noisy 
channel  theorem  are  used  heuristically;  (b)  applications 
of  gome  and  decision  theory  foil  to  satisfy  any  of  the 
evaluative  criteria;and  (c)  probabilistic  learning  theories 
have  been  developing  soundly.  However,  the  Estes  theory 
needs  to  be  extended  to  a  broader  variety  of  situations 
while  the  Bush-Mosteller theory  needs  a  subsidiary  learn¬ 
ing  theory  to  solve  problems  of  coordination  of  theoretical 
terms  with  experimental  variables  and  to  define  its  range 
of  application. 

19-77 

MRL.TDR.62.77.  A  WORKING  BIBLIOGRAPHY  ON  THE 
EFFECTS  OF  MOTION  ON  HUMAN  PERFORMANCE. 

Final  rpt,  July  1962,  iv  +  53p.  incI  546  refs.  P;  2710, 
T;  171003.  Behavioral  Sciences  Lab.  R.  Buckhout.  In 
OTS.  ASTIA;  AD  287530,  Code  AA.  Unclassified 
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In  this  bibliography  o  list  of  reports  is  compiled  from  o 
number  of  disciplines  which  boor  on  tho  problem  of  motion 
ond  its  effects  on  human  porfermonco.  Psychephysiolegl- 
eol  reports  in  tho  area  of  spotiol  oriontation,  porcoptien, 
and  receptor  mechonisms  provide  background  on  tho  human 
organism  in  relation  to  motion  stimuli.  The  offsets  of 
aerospace  vehicle  motion  are  represented  by  o  eempilo- 
tion  of  studies  of  performance  under  oceoleratien,  vibra¬ 
tion  and  buffeting,  tumbi ing, ond  weightlessness.  Finally 
reports  on  training  and  motion  simulation,  equipment  and 
methodology,  ond  general  analyses  of  tho  whole  problem 
area  ore  presented. 

19-81 

AMRL.TDR.62.81.  INTERNAL  BODY  MOVEMENTS  RE- 
SULTINC  FROM  EXTERNALLY  APPLIED  SINUSOIDAL 
FORCES.  Final  rpt,  July  1962,  vi  +  16p.  inci  illus., 
table,  14  refs.  P;  7231,  T;  723101.  Biomedical  Lab. 
C;  AF  33(616)-6889.  Chicago  Medical  School,  Chicago, 
III.  J.  L.  Nickerson,  Chicago  Medical  School,  and  R.  R, 
Coermonn,  6570th  Aerospace  Medical  Research  Lab.  In 
OTS.  ASTIA;  Code  XX,  Unclassified 

This  report  contains  o  description  of  on  x-ray  device  de¬ 
signed  to  permit  the  observation  of  the  movement  of  inter- 
nol  structures  in  the  animal  body  subjected  to  sinusoidal 
oscillations.  From  tho  x-roys  taken  by  this  device,  it 
hos  been  possible  to  determine  the  resonance  frequency 
and  phase  shift  of  regions  within  the  abdomen  and  thorax 
set  in  motion  by  external  oscillatory  forces.  The  results 
of  observations  mode  on  anesthetized  dogs  show  that  the 
viscerol  content  of  the  abdomen  and  thorax  appears  to 
oscillate  os  a  mass  having  a  resonant  frequency  of  3  to 
5  cycles  per  secorxJ  ond  with  damping  of  one-fifth  to  one- 
quarter  of  tho  critical  value. 

19-83 

AMRL-TDR-62-83.  SLEEP  AND  ALTERED  PROPRIO¬ 
CEPTIVE  INPUT  AS  RELATED  TO  WEIGHTLESSNESS; 
WATER  IMMERSION  STUDIES.  Final  rpt,  Aug  1962,  iii  + 
12p.  inci  illus.,  8  refs.  P;  7222,  T;  722201.  Biomedical 
Lab.  D.  E.  Graveline,  Copt,  USAF,  MC,  M.  McCally, 
Copt,  USAF,  MC.  In  OTS.  ASTIA;  AD  286022,  Code  AA. 

Unclassified 

The  "free-floating''  condition  of  immersion  is  associated 
with  substantial  alterations  in  mechanoreceptive  feedback 
to  the  central  nervous  system  in  a  manner  similor  to  the 
free-floating  condition  of  weightlessness.  One  areo  hav¬ 
ing  rather  immediate  operational  opplicotion  concerns 
sleep  under  these  conditions.  In  this  study  electroen- 
cepholographic  and  electrooculographic  recordings  were 
made  during  sleep  of  completely  immersed,  neutrally 
buoyant  subjects.  Sleep  records  were  obtained  while  us¬ 
ing  both  tether  and  clamshell  sleeping  facilities  and  were 
compared  to  each  subject's  normal  bedrest  sleep  records. 
The  results  are  presented  and  their  possible  application 
to  prolonged  weightlessness  is  discussed. 
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Fourth  Quarter 


19-I4 

AMRL-TDR-SZ-M.  KINETIC  STUDIES  OF  PHOTO¬ 
TROPIC  REACTIONS  OF  TRIPHENYLMETHANE  LEU- 
CONITRILES,  Final  rpl,  Aug  1962,  iii  4-  30p.  IncI  illut., 
tablat,  17  raft,  P:  6301,  T:  630103.  Life  Support  Syt- 
tomt  Lab.  C:  AF  33(616)-7636,  Kant  Stoto  Univ.,  Kant, 
Ohio.  Glonn  H.  Brown,  Ph.  D.  In  OTS.  ASTIA;  AD 
387451,  Coda  AA.  Unclottifiod 

Tho  mochanitm  of  tho  phototropic  rooction  of  triphonyl- 
mothono  louconitrilot  it  itudiod  in  contidoroblo  dotoil. 
For  tho  rooction  botwoon  methyl  violet  and  cyanide  ian 
in  ethanol-water  lyitemt  it  it  thown  that  the  decoloriza- 
tion  procett  can  be  explained  at  due  to  ion-pair  forma¬ 
tion.  Attuming  that  a  ipocific  ion-pair  it  the  rMction 
interoMdiote,  a  timple  equation,  kob*  =  k*K/K  [CN  ]  +1, 
where  k,bi  and  k*  ore  the  obierved  and  the  corrected 
rote  conitanti,  retpectively,  and  K  it  the  ottociation 
conttant  for  ion-pair  formation,  can  be  uted  to  explain 
the  interaction  between  the  methyl  violet  and  cyanide. 
Rate  conttanti  at  25.0*,  35.0°,  and  42.3°C  are  given 
along  with  thermodyrnmic  valuet  for  the  reaction  between 
methyl  violet  ond  cyanide.  The  leuconitrile  formed  by 
the  reaction  between  methyl  violet  and  cyanide  it  photo- 
tropic  and  on  excitation  with  ultraviolet  light  will  revert 
to  the  dye  and  cyanide.  The  role  of  the  solvent  in  tho 
phototropic  procett  it  considered.  The  excitotion  energy 
of  the  phototropic  process  it  established. 

19-85 

AMRL-TDR.62-85.  A  STUDY  OF  THE  AIR  FORCE 
MAINTENANCE  TECHNICAL  DATA  SYSTEM.  Finol 
rpt,  Aug  1962,  vi  4  197p.  inci  illut.,  tables,  5  refs.  P; 
71M,  T;  718^.  Behavioral  Sciences  Lab.  C;  AF  33 
(616)-bi93,  Republic  Aviation  Corp.,  Formingdale,  N.Y. 
J.  E.  Losee,  R.  M.  Allen,  J.  W.  Stroud,  J.  Ver  Huitt.  In 
OTS.  ASTIA:  AD  288636,  Code  AA,  Unclassified 

This  report  details  the  research  on  preparation,  produc¬ 
tion,  distribution,  evaluation  and  verification  of  Air 
Force  maintenance  technical  data.  It  highlights  the  im¬ 
pact  of  maragement  on  the  procurement  of  accurate,  timely, 
and  economicol  data  and  identifies  the  oreos  in  which 
management  was  found  to  be  deficient.  It  points  out  the 
specific  shortcomings  in  the  data,  in  its  preparation,  dis¬ 
tribution,  and  use.  Finally,  the  report  recommends  ac¬ 
tions  considered  necessary  to  first,  improve  management 
of  the  overall  technical  order  system,  and  secorxl,  to  en¬ 
hance  the  quolity,  usefulness,  and  timeliness  of  tho  data 
produced. 

19-86 

AMRL-TDR-62-86.  SPACE  RADIATION  GUIDE.  Final 
rpt,  Aug  1962,  xiii  4  210p.  inci  ijlus.,  tables,  201  refs. 
P:  7165,  T:  716503.  Biomedical  Lob.  C:  AF  33(616)- 
7631,  Americon  Machine  &  Foundry  Co.,  Alexandria,  Va. 
W.  P.  Saylor,  D.  E.  Wiker,  C.  J.  Eiwen,  A.  W.  Carriker. 
In  OTS.  ASTIA;  AD  287863,  Code  AA.  Unclassified 


The  Space  Radiation  Guido  is  intended  to  bo  o  rolioblo, 
easily  understood  hondbook  thot  will  provide  tho  reader 
with  sufficient  knowledge  of  tho  nature  of  space  radia¬ 
tions  to  permit  him  to  comprehend  tho  total  space  radia¬ 
tion  problem  os  It  pertains  to  the  hoiards  of  manned 
space  flight.  The  report  is  not  intended  to  provide  an¬ 
swers  to  oil  tho  problems,  but,  instead,  to  present  much 
of  the  factual  data  currently  known  and  to  point  out  areas 
whore  informotion  is  sketchy  and  inconclusive.  The  ra¬ 
diations  considered  are  cosmic  rays,  solar  radiation,  and 
the  geomagnetically  trapped  (Von  Allen)  radiations.  In¬ 
cluded  are  chapters  on  instruments  used  for  measuring 
these  radiations,  on  shielding  techniques,  and  on  bio¬ 
logical  effects. 

19-87 

AMRL-TDR-6247.  HUMAN  ENGINEERING  CRITERIA 
FOR  MANNED  SPACE  FLIGHT:  MINIMUM  MANUAL 
SYSTEMS.  Final  rpt,  Aug  1962,  viii  4  227p.  inci  illus., 
tables,  42  refs.  P:  7184,  T:  718405.  Behavioral  Sci¬ 
ences  Lab.  C:  AF  33(616)-8168,  Hughes  Aircraft  Co., 
Culver  City,  Calif.  D.  K.  Bauerschmidt,  R.  0.  Besco. 
In  OTS.  ASTIA:  AD  288513,  Code  AA.  Unclassified 

Analyticol  and  experimentol  investigations  were  mode  of 
simple  or  minimum  manual  guidance  and  control  systems. 
A  complete  three-degree  of  freedom  static  simulator  was 
used  to  study  the  manual  attitude  control  of  space  vehi¬ 
cles.  Major  controller,  display  and  vehicle  configuration 
parameters  were  compared  experimentally.  The  system 
kinematics  monuol  control  and  visual  factors  of  spoce 
rendezvous  and  docking  maneuvers  were  analyzed.  Pro¬ 
cedures  for  monuol  participation  in  space  navigotion  and 
guidance  were  studied  and  o  preliminary  design  of  a  sim¬ 
ple  computotionol  aid  was  developed.  Tho  conclusions 
of  all  the  studies  ore  presented  orxi  recommendations  are 
mode  for  the  design  of  manual  guidance  and  control 
systems. 


19-88 

AMR L-TDR -62-88.  CALIBRATION  OF  THE  INFRARED 
OPTOMETER.  Final  Rpt,  Aug  1962,  vi  4  lOp.  inci. 
illus.,  tables.  Also  see  ASD  TR  61-111,  AD  264  937. 
P;  7163,  T;  716303.  Life  Support  Sys.  Lab.  C:  AF 
33(616)-6146,  Indiana  Univ.,  Bloomington,  Ind.  M.  J. 
Allen.  In  OTS.  ASTIA;  Code  XX.  Unclassified 

An  infrared  optometer  for  measuring  the  absolute  status 
of  occommodation  is  subject  to  a  constant  error  not  as¬ 
sociated  with  chromatic  aberration  or  changes  in  fixo- 
tion.  The  reflections  of  infrared  light  within  the  eye 
cannot  be  considered  to  originate  from  the  retina  or  pig¬ 
ment  epithelium  alone.  Probably  the  choroid  and  sclera 
are  involved  giving  a  diffuse  reflection  and  increased 
intraocular  stray  light.  A  schematic  eye,  using  a  retina 
of  2-mm.  opalescent  plexiglas  with  o  sanded  surface, 
approximately  simulates  the  behavior  of  the  human  eye. 
Changes  in  fixation  hove  only  a  slight  effect  on  optom- 
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•tar  oecurocy  •*  long  ••  th«  pupil  4o««  not  vlgnatt*  ih* 
opIoiMtar  bMm.  A  inodllieatton  U  d«terib«d  (or  call* 
brating  lli*  Infrorad  optoiMlar  for  an  Individual  (ub|act 
without  using  trial  lonsat  or  a  suhioctlv*  optomator. 

19-lf 

AMItL*TDR-424f.  EXPLORATORY  INVESTIGATION 
OP  THE  MAN  AMPLIPIER  CONCEPT.  Final  Rpt,  Aug 
1961,  vi  +68p.  Inel  lllut.,  tablas,  10  rafs.  P:  71S4,  T: 
718406.  Bahavlorol  Seloneat  Lob.  C:  AF  18(600)-1922, 
Cornall  Aoronoutleal  Lab.,  Inc.,  ol  Cornoll  Unlvorslty, 
Buffalo,  N.Y.  0.  C.  Clark,  N.  J.  Daloyt,  C.  W.  Mothals. 
SRN;  VO-16I6-V-1.  In  OTS.  ASTIA:  Coda  XX. 

Unelasslliad 

Prolimlnary  Invastlgotlont  war*  eonduetod  to  ateortoln 
soffls  of  major  probUmt  requiring  moro  rosooreh  bofera 
fooslblllty  of  Man  Ampllfior  eoneopt  eon  bo  ovaluatod. 
Study  aroos  Ineludod  pottiblo  Air  Foreo  applications  os 
basis  for  soloeting  maximum  load-carrying  capability, 
human  factors  from  standpoints  of  body  kinomaties  and 
physical  anthropology,  strueturas  and  moehonicol  de¬ 
sign,  and  servasystem  and  power  requirements.  Dynamic 
responso  characteristics  of  elbow-joint  amplifier,  deter¬ 
mined  theoretically  and  experimentally,  were  compared. 
Comparison  of  position  tracking  tests  performed  with  ond 
without  power  boost  provided  by  elbow-joint  servo  indi¬ 
cated  that  power  boost  did  not  increase  troeking  error 
above  that  exhibited  by  unaided  operator.  It  was  con¬ 
cluded;  (1)  duplication,  in  Man  Amplifier,  of  all  human 
joint  motion  capability  it  improcticol;  (2)  experimentation 
Is  necessary  to  determine  essential  joints,  motion  ranges, 
and  dynamic  rosponses;  (3)  inability  to  counter  overturn¬ 
ing  moments  will,  in  many  instances,  limit  load-handling 
capability;  (4)  conventional  valve-controlled  hydraulic 
servos  ore  unsuitable  for  Mon  Amplifier;  (5)  particularly 
difficult  problems  will  be  encountered  in  general  areas 
of  mechanical  design,  sensors,  and  servo-mechanisms. 

19-90 

AMRL-TDR-62-90.  LIFE  SUPPORT  SYSTEMS  EVALUA¬ 
TOR  INSTRUMENTATION.  Final  Rpt,  Aug  1962,  v  + 
52p.  inci  illus.  P:  6373,  T;  637305.  Life  Support  Sys. 
Lab.  C;  AF  33(6161-8349,  Minneopolis-Honeywell  Regu¬ 
lator  Co., Minneapolis,  Minn.  E.  E.  Boson,  M.  P.  Dickey. 
SRN;  MH  Aero  Rpt  2662-TR2.  In  OTS.  ASTIA;  Code  XX. 

Unclossified 

The  Life  Support  Systems  Evaluator  Console  was  built  to 
monitor  and  record  the  changes  in  environmental  param¬ 
eters  occurring  during  the  test  of  men  and  life  systems  in 
on  evaluator  or  space  flight  test  chamber.  The  problems 
-involved  in  furnishing  the  necessory  instrumentation  and 
displays  were  considered  in  a  preliminary  design  investi¬ 
gation.  The  system  design  which  evolved  from  the  pre¬ 
liminary  study  embodies  a  four-module  steel  enclosure  or 
console,  with  turret  top  section,  work  table  surface,  and 
rollaway  table  section,  which  contains  the  complete  mon¬ 
itor  system.  The  evaluator  instrumentation  includes 
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•enters,  indicotert,  and  recorders  which  enable  the  in- 
vettigetert  to  monitor  the  following;  Absolute  end  dif¬ 
ferential  pressures  at  tlx  different  stations  in  the  test 
chamber.  Temperatures  at  24  stations  within  the  forward 
and  oft  teetlens  of  the  chamber.  Relative  humidity  in  for¬ 
ward  and  oft  seetiens  of  the  test  chamber.  Analytes  of 
chamber  atmospheric  composition.  Continuous  recording 
of  the  variables. 

19-91 

AMRL-TDR-62-91.  ENZYMATIC  DIGESTION  OF  ALGAL 
CELLS.  Final  Rpt, Aug  1962,  iii  'i’9p.  incI  illus.,  tables, 
16  refs.  P;  7164,  T;  7164(0.  Biomedical  Lab.  C;  AF 
33(6161-7964,  Armour  Reseorch  Foundation,  Chicago,  III. 
M.  E.  King,  A.  M.  Shefner.  In  OTS.  ASTIA;  Code  XX. 

Unclassified 

Untreated  algal  cells  are  incompletely  digested  in  man's 
alimentory  canol.  Therefore,  various  enxymes  were  in- 
vestigoted  in  on  effort  to  develop  an  enzyme  supplement 
that  would  increase  the  nutritive  value  of  an  algal  ration. 
Such  on  enzyme  additive  would  function  by  diiectly  de¬ 
grading  the  algal  cells  or  by  making  the  cells  more  sus¬ 
ceptible  to  the  oction  of  the  normal  digestive  enzymes. 
Enzymes  were  evaluated  by  in  vitro  digostion  for  2  hours 
in  artificial  gastric  juice  followed  by  digestion  for  4 
hours  in  ortificiol  intestinal  juice.  The  commercial  cellu¬ 
loses  were  not  effective.  Favorable  results  were  ob¬ 
tained  with  enzyme  systems  derived  from  the  snail  Helix 
pomotig  ond  the  mold  Myrothecium  verrueorio.  Pectinase 
was  also  effective,  both  alone  and  in  combinotion  with 
the  snail  and  the  mold  enzymes.  These  results  ore  con¬ 
sistent  with  the  studies  of  Northcote  and  others  on  the 
composition  of  the  algal  cell  wall. 

19-92 

AMRL-TDR-62-92.  RESEARCH  ON  ABSORBING  INFRA¬ 
RED  RAYS  WITH  PLASTICS  AND  ATTENUATING  IN¬ 
FRARED  RAYS  WITH  COATINGS.  Final  Rpt,  Aug  1962, 
ix  't’94p.  inci  illus.,  tables,  32  refs.  P;  6301,  T;  630103. 
Life  Support  Sys.  Lab.  C;  AF  33(6161-8056,  American 
Cyanamid  Co.,  Bound  Brook,  N.J.  P.  V.  Susi,  H.  C. 
Donoion.  In  OTS.  ASTIA;  AD  288669,  Code  AA. 

Unclassified 

With  the  specific  objective  of  developing  a  plastic  or 
coating  composition  having  strong  near-infrared  attenua¬ 
tion  and  high  visible  transmittance,  a  numbor  of  organic 
compounds  were  prepared  and  along  with  many  compounds 
from  chemical  files  were  examined  spectrometrically  in 
solution. 

Those  with  near-infrared  absorption  were  incorporated 
into  plastics  by  one  or  more  of  the  following  methods; 
solution  casting,  milling  and  molding,  monomer  casting, 
burnishing,  or  dyeing.  Absorption  properties  were  then 
measured  and  light  stabilities  were  determined  after  ac¬ 
celerated  light  exposure  tests. 
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19-93 

AMRL-TDR42-93.  PURSUIT  AND  COMPENSATORY 
MOOES  OP  INPORMATION  OISPLAVi  A  REVIEW.  Final 
Rpt>  Aug  1962,  Iv  >  13p.  inel  illut.,  tabla,  19  raft.  P: 
7in,  T:  718306.  Bahaviorol  Scloneat  Lab.  C;  AF  33 
(616)-6107,  Tht  Ohio  Stota  Untv.,  Celwmbut,  Ohio.  G.  E. 
Briggt.  In  OTS.  ASTIA:  AO  288888,  Coda  AA. 

Unclottifiod 

This  raport  it  a  raviaw  of  tha  liforatura  on  purtuit  vt. 
compantatory  modat  of  ditploy  for  eontinueut  control 
(tracking)  tatkt.  It  eovort  publlthod  rotoorch  on  thit 
topic  to  October  1961.  Tha  raviaw  it  concomod  only 
with  thota  roioorch  ttudiat  in  which  o  comporiton  wot 
moda  of  tha  two  ditploy  modat.  Tha  raviaw  tummoriiat 
both  tha  ampirlcol  data  and  tha  thaoraticol  intarpratationt 
in  thit  ratoarch  area. 

19-94 

AMRL-TDR-62-94.  RESEARCH  ON  THE  ELECTROL¬ 
YSIS  OF  WATER  WITH  A  HYDROGEN-DIFFUSION 
CATHODE  TO  BE  USED  IN  A  ROTATING  CELL.  Final 
Rpt,  Aug  1962,  v  t-dlp.  inci  illut.,  tablet,  39  reft.  P; 
6373,  T:  637302.  Life  Support  Syt.  Lab.  C;  AF  33(616)- 
8431,  Battalia  Memorial  Intt.,  Columbut,  Ohio.  J.  Clif¬ 
ford,  C.  Fault.  In  OTS.  ASTIA;  Code  XX.  Unclottifiod 

Thit  ttudy  hot  thown  that  the  concept  of  a  hydrogen- 
diffution  cathode  it  technicolly  footiblo  for  uto  in  a 
watar-olectrolytit  coll  for  production  of  breathing  oxygen 
under  waighflattnati.  A  cothode  currant  dentity  of  265 
amp/ft^  at  a  cell  voltage  of  1.76  v  performed  bait  while 
maintaining  100%  trantmiiiion  of  hydrogen  through  a 
cathode  of  palladium-iilver  alloy  foil  for  about  1  hr.  Ex- 
perimenti  with  a  itationary  cell  thowed  the  importance 
of  deiigning  for  minimum  electrolyte  contamination  and 
the  need  for  further  itudy  of  activation  of  the  cothode 
foil.  To  lupply  breathing  lyitem  for  3  men,  preliminary 
deiign  indicoted  the  need  for  a  rotating  electrolyiii  cell. 

19-98  (Yol  I) 

AMR L-TDR -62-98  (I).  TECHNIQUES  OF  PHYSIOLOGI¬ 
CAL  MONITORING,  I.  Fundomentoli.  Final  Rpt,  Sept 
1962,  X  t-  120p.  incI  illut.,  tablet,  69  reft.  Firit  in  a 
leriei.  P:  7222,  T:  722203.  Biomedical  Lob.  C;  AF 
33(616)-7750,  RCA  Service  Co.,  Camden,  N.J.  In  OTS. 
ASTIA:  AD  288906,  Code  AA.  Unclaiiified 

Thit  volume  it  the  firit  of  a  three-volume  handbook  cov¬ 
ing  the  application!  of  eleetronici  in  monitoring  bioelec¬ 
tric  phyiiological  reipontei.  The  fundomentol  concepti 
and  methodi  preiented  in  thit  volume  form  a  foundotion 
for  the  detailed  technical  diicuiiioni  in  the  lucceeding 
volumei  and,  it  it  hoped,  provide  a  common  language  and 
boiii  of  underitonding  between  the  phyiiologiit  and 
electronic  engineer  engaged  in  thii  field.  The  data  ob¬ 
tained  by  monitoring  phyiiological  reeponiei  in  varied 
environment!  can  be  uied  to  improve  the  efficiency  and 
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increase  the  safety  of  a  human  subject  in  oircraft  and 
spacocraft. 

19-100 

AMRL-TDR-42-100.  SURVEY  OP  REMOTE  HANDLING 
IN  SPACE.  Final  Rpt,  Sapt  1962,  iv  +  42p.  inci  illus., 
tablas,  9  rafs.  P:  7184,  T:  718406.  Behavioral  Sciences 
Lob.  D.  F.  Baker,  lit  Lt.,  USAF  (Compiler).  In  OTS. 
ASTIA;  Code  XX.  Unclassified 

A  survey  of  industrial  opinion  on  remote  handling  in 
space  was  undertaken  to  document  early  concepts  and  to 
identify  areas  of  agreement,  areas  of  conflict,  and  unique 
ideas  relating  to  the  subject.  Seven  industrial  concerns 
ond  one  military  agency  provided  papers  on  the  role  of 
remote  handling  in  spoce.  These  papers  ore  discussed 
in  terms  of;  (a)  remote  operations  of  which  there  are  five 
major  categories-mointenonce,  assembly,  experimenta¬ 
tion,  transfer  operations,  and  emergency  operations;  (b) 
space  vehicle  design-the  manned  lightweight  capsule, 
with  anthropomorphic  gloves,  stabilixotion  arms,  window 
ports,  and  two  to  three  manipulator  arms,  being  represen¬ 
tative;  (c)  manipulator  design-concerning  actuation,  con¬ 
figuration,  control,  and  feedback  systems;  and  (d)  space 
environment  factors-vision,  weightlessness,  temperature 
fluctuations,  high-energy  radiation,  and  micrometeorite 
collisions. 

19-101 

AMRL-TDR-62-101.  RESEARCH  AND  DEVELOPMENT 
OF  A  LIQUID-GAS  CONTACTOR  FOR  PHOTOSYN¬ 
THETIC  CAS  EXCHANGERS.  Finol  Rpt,  Sept  1962,  v  -t 
37p.  inci  illus.,  tables,  2  refs.  P;  7164,  T;  716403. 
Biomedical  Lab.  C:  AF  33(61 6)-8008,  (reneral  Dynamics/ 
Electric  Boot,  Groton,  Conn.  H.  Wollmon,  J.  L.  Dodson, 
V.  A.  Spexioli,  A.  E.  Robe,  R.  J.  Nickerson,  R.  R. 
Cordeiro.  SRN:  U413-62-108.  In  OTS.  ASTIA;  Code  XX. 

Unclassified 

This  study  was  conducted  to  design,  fabricate,  and  test 
0  liquid-gas  contactor  ond  liquid  gat  separator  system 
copable  of  operation  at  a  photosynthstic  gas  exchanger. 
The  system  is  designed  to  handle  the  oxygen  require¬ 
ments  of  one  man  and  to  be  capable  of  operation  under 
weightless  conditions.  The  gas  exchange  system  con¬ 
sists  of  four  major  components:  (1)  a  multi-pass  light 
chamber,  12) an  agitated  liquid-gas  contactor,  (3)  a  cen¬ 
trifugal  liquid  gas  separator,  and  (4)  an  instrument  con¬ 
sole.  We  have  demonstrated  that  this  system  hat  the 
capability  of  supporting  one  man  under  normal  gravity  and 
should  be  capoble  of  operation  under  weightless  conditions. 

19-102 

AMRL-TDR-62-102.  AN  EVALUATION  OF  HIGH-PRES¬ 
SURE  OXYGEN  SYSTEMS.  Final  Rpt,  Sept  1962,  viii  + 
85p.  inci  illus.,  tables,  41  refs.  P:  6373,  T;  637302. 
Life  Support  Sys.  Lab.  C;  AF  33(616)-8267.  Battelle 
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1962 

Mvmorial  Intt.,  Columbus,  Ohio.  J.  V.  Baum,  B.  Geobich, 
T.  M.  Troinor.  In  OTS.  ASTIA:  Codo  XX.  Unelotsiflod 

Tho  safety  of  7500-psl  gaseous  oxygon  systems  used  os 
0  source  of  breathing  oxygen  in  aerospace  vehicles  was 
studied.  These  effects  were  studied:  temperature,  vi¬ 
bration,  shock,  extended  storage,  contamination,  high 
pressure,  high-velocity  flow,  and  heating  due  to  rapid 
compression.  Results  indicate  that  7S00-psi  oxygen 
systems  con  be  safe  if  proper  precautions  ore  taken. 
Stainless  steel  and  Monel  alloys  were  acceptable  os 
construction  materials.  Teflon  and  Kel-F  compounds 
were  suitable  for  seals.  Hydrocarbons  in  minute  con¬ 
centrations  were  found  not  to  be  dangerously  reactive. 
Electrostatic  charges  due  to  high-velocity  flow  were 
small.  Erosion  could  be  a  serious  problem.  No  appre¬ 
ciable  chemical  reactions  occurred  during  the  program. 
7500-psi  oxygen  systems  must  be  treated  as  ‘new*  and 
representing  explosive  possibilities.  The  combustion 
process  should  be  studied  further.  Self-ignition  temper¬ 
atures  for  the  materials  and  contaminants  considered  in 
this  research  should  be  investigated  under  static  ond 
dynamic  conditions.  Before  these  systems  can  be  used 
extensively,  reliability  of  the  system  and  equipment  used 
for  handling  the  gas  should  be  increased. 

19-103 

AMRL-TDR-62-103.  WEIGHTLESS  MAN:  SINGLE-IM¬ 
PULSE  TRAJECTORIES  FOR  ORBITAL  WORKERS. 

Final  Rpt,  Sept  1962,  iii  'i'  9p.  inci  illus.,  table  and  2 
refs.  P:  7184,  T:  718405.  Behaviorol  Sciences  Lob. 
Copt  D.  D.  Mueller,  Capt  J.  C.  Simons.  In  OTS.  ASTIA: 
Code  XX.  Unclassified 

While  performing  maintenonce  and  assembly  tasks  outside 
of  space  vehicles  under  weightless  conditions,  a  worker 
may  accidentally  propel  himself  away  from  his  vehicle. 
To  determine  the  speed  of  such  a  single-impulse  launch, 
subjects  under  weightless  conditions  in  a  zero-G  Kc-135 
aircraft  propelled  themselves  away  from  a  surfoce  with 
their  legs.  They  attained  maximum  velocities  of  approx¬ 
imately  10  mph.  Using  vorious  launch  speeds  and  direc¬ 
tions,  theoretical  trajectories  have  been  projected  for 
both  coplanar  and  noncoplanar  launches.  These  trajector¬ 
ies  indicate  that  any  launch  having  o  velocity  component 
parallel  to  the  direction  of  orbital  motion  will  result  in  a 
trajectory  such  that  tho  worker  will  never  return  to  his 
vehicle. 

19-105 

AMRL-TDR-62-105.  HUMAN-INITIATED  MALFUNC¬ 
TIONS  AND  SYSTEM  PERFORMANCE  EVALUATION. 

Final  Rpt,  Sept  1962,  vii  +  47p.  incI  illus.,  tables,  17 
refs.  P:  7184,  T:  718404.  Behavioral  Sciences  Lab.  C; 
AF  33(616)-7968,  Battelle  Memorial  Inst.,  Columbus, 
Ohio.  R.  C.  Van  Buskirk,  Battelle  Memorial  Inst.,  and 
W.  J.  Huebner,  6S70th  Aerospace  Medical  Research  Lab. 
In  OTS.  ASTIA:  Code  XX.  Unclassified 
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This  research  project  was  concerned  with  determining 
whether  a  system's  performance  conforms  to  its  design 
objectives  from  consideration  of  failure  data,  including 
human-initiated  malfunctions  collected  during  develop¬ 
ment  testing.  In  addition,  the  usefulness  of  this  data  for 
predicting  the  system’s  reliability  was  examined.  The 
report  discusses  the  interaction  of  human  factors  activi¬ 
ties  with  other  developmental  testing  activities.  The  re¬ 
lationship  of  the  human-initiated  malfunction  to  the  re¬ 
liability  growth  in  development  is  examined.  A  method 
for  monitoring  performance  and  reliability  during  develop¬ 
ment  is  presented  as  on  aid  to  determining  whether  or 
not  a  system  conforms  to  its  design  objectives. 

19-106 

AMRL-TDR-62-106.  THE  EFFECT  OF  BACK  ANCLE, 
MOLDED  SUPPORTS,  AND  STAGED  EVISCERATION 
UPON  INTRAPULMONARY  PRESSURES  IN  DOGS  AND 
A  MONKEY  DURING  FORWARD  (+G.)  ACCELERATION 

Final  Rpt,  Sept  1962,  iii  +  12p.  inci  illus.,  table,  25 
refs.  P:  7222,  T:  722202.  Biomedical  Lab.  A.  S.  Hyde, 
M.D.,  Ph.D,  ASTIA:  Code  XX.  Unclassified 

Static  intropulmonary  pressures  were  recorded  at  accel¬ 
erations  from  -i'2  to  16  G,  in  live  (curarized)  and  dead 
dogs  ond  a  monkey  during  forword  inclinotions  of  5* 
increments  from  0°  to  45°.  The  pressures  primorily  re¬ 
flect  shifts  of  the  diophrogm  due  to  occelerotory  forces. 
The  influence  of  staged  evisceration  and  staged  molded 
support  systems  were  also  studied.  Essentially  null 
displacement  occurred  between  10°  and  15°  of  forword 
inelinotion.  Above  ond  below  these  angles,  diaphragmatic 
displacement  was  proportional  to  acceleration  and  rela¬ 
tively  uninfluenced  by  molded  support  systems.  Stoged 
evisceration  clearlyestoblished  the  literal  dependency  of 
diaphragmatic  movement  upon  the  presence  of  the  liver. 

19-107 

AMRL-TDR-62-107.  THE  EFFECTS  OF  TASK  ORGANI¬ 
ZATION,  TRAINING  TIME,  AND  RETENTION  INTER¬ 
VAL  ON  THE  RETENTION  OF  SKILL.  Final  Rpt,  Sept 
1962,  vi  t- 20p.  inci  illus.,  tables,  12  refs.  P:  1710,  T: 
171003.  Behavioral  Sciences  Lab.  C:  AF  33(616)-7269, 
Ohio  State  Univ.,  Columbus,  Ohio.  J.  C.  Naylor,  G.  E. 
Briggs,  W.  G.  Reed.  In  OTS.  ASTIA:  Code  XX. 

Undo  ssi  fied 

Three  variables  (amount  of  training,  task  organization, 
ond  length  of  the  retention  interval),  each  at  two  levels, 
were  studied  to  evaluate  their  influence  u|>on  the  long¬ 
term  retention  of  skill.  Subjects  were  assigned  to  each 
of  the  eight  experimental  conditions,  and  were  given 
practice  on  the  criterion  task  for  2  or  3  weeks.  The 
criterion  task  was  composed  of  two  subtasks,  a  proce¬ 
dural  task  involving  the  learning  of  discrete  responses  to 
discrete  stimuli  and  a  tracking  task  which  involved  con¬ 
tinuous  control  of  o  three-dimensional  compensatory  dis¬ 
play.  All  subjects  returned  for  a  retention  test  either 
1  or  4  weeks  subsequent  to  the  end  of  training.  Amount 
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of  training  had  a  tignificant  influanea  upon  th*  dagroa  of 
nwoturad  ratontien  loti,  a*  did  tatk  orgonitotion  undar 
eenditiont  of  Ustor  training.  Thit  wot  found  for  both 
tracking  porformanea  and  for  tho  numbor  of  omitoivo  or- 
rort  eommittod  in  porforming  tho  procodurol  took.  Amount 
of  abioluto  rotontion  wao  gonorally  rolotod  to  (a)  omount 
of  training,  (b)  took  organixotion,  and  (c)  tho  iongth  of 
tho  rotontion  intorvai. 

19-109 

AMRL-TDR-62-109.  RESEARCH  ON  TOXIC  HAZARDS 
OF  PEHTABORANE.  Final  Rpt,  Sopt  1962,  v  -tSTp.  inel 
illut.,  tobloi,  11  rofi.  P:  6302,  T;  630205.  Biomodicol 
Lob.  C:  AF  33(61 6)-7728,  Col  lory  Chomieol  Co.,  Collory, 
Pa.  G.  Rouxh,  M.D.,  B.  M.  Kont,  M.D.,  H.  A.  Volz.  In 
OTS.  ASTIA;  Codo  XX.  Unclaitifiod 

At  a  plant  producing  pontoborono,  xixty  workori  «roro 
potontially  oxpotod  to  tho  boranox.  Tho  purpoio  of  thii 
invoxtigation  wax  to  moaxuro  thoxo  workorx*  oxpoxuro 
with  tho  Blood  Borono  Toxt  of  Millor,  to  moaxuro  tho 
contamination  of  tho  workorx'  onvironmonl,  and  to  rolato 
tho  data  of  obxorvod  biologic  offoctx  in  tho  workorx.  Tho 
atmoxphoric  monitoring  rovoolod  that  tho  work  aroo  wox 
uxually  not  contominatod.  Thirty-ono  coxox  of  poxxiblo 
borano  poixoning  woro  xoon.  Tho  Blood  Borono  Toxt 
wax  nogativo  in  ooch  of  thoxo  coxox  but  thoxo  roxultx 
may  bo  duo  to  tho  mild  noturo  of  tho  poixoningx.  Tho 
lung,  livor,  and  kidnoy  xtudiox  uxod  rovoolod  no  obnor- 
molitiox  in  thoxo  coxox.  A  ciinicol  ovoluotion  on  all  of 
tho  oxpoxod  workorx  at  tho  ond  of  a  yoor’x  production  ro- 
voalod  no  obiorvablo  offoctx.  Tho  protoctivo  goor  worn 
providod  good,  though  not  comploto,  protection.  Further 
xtudy  of  tho  hazardx  of  tho  boranox  will  require  a  moni¬ 
toring  inxtrumont  of  wider  range  of  xonxitivity  to  evalu¬ 
ate  tho  acute  poixoningx  and  tho  protoctivo  gear  worn. 

19-110 

AMRL-TOR-62-110.  STUDY  OF  THE  INTERMEDIARY 
METABOLIC  PATHWAYS  OF  1,  1-DtMETHYLHYDRA- 
ZINE  (UOMH).  Final  Rpt,  Sopt  1962,  iv  -t22p.  inci  illux., 
tablox,  9  rofx.  P:  6302,  T;  630202.  Biomedical  Lab. 
C:  AF  33(616)-8455,  Molpar,  Inc.,  Fallx  Church,  Vo. 
M.  A.  Mitx,  F.  L.  Aldrich,  B.  M.  Vaxto.  In  OTS.  ASTIA: 
Code  XX.  Uncloxxifiod 

Tho  metabolic  fate  of  1,1-dimothylhydrazino  (UDMH)  wax 
xtudiod  in  fomolo  rati  and  dogx.  Tho  animalx  woro  given 
intraporitonoal  injoctionx  of  lobollod  UDMH  and, 
after  on  appropriate  time,  body  tixxuox  woro  examined  by 
paper  chromatography.  Six  compoundx  woro  found,  al¬ 
though  not  all  appeared  in  every  tixxuo.  Throe  major 
compoundx  woro  proxont  in  urine.  Identification  xhowod 


one  (3-1(M)  to  bo  tho  glucoxo  hydraieno  of  UDMH,  and 
another  appeared  to  bo  unroactod  UDMH  (50-60IS).  The 
xtructuro  of  tho  third  major  component  (20-25X)  wax  not 
dotorminod,  although  itx  chemical  and  chromatographic 
behavior  xuggoxtod  that  it  wax  a  hydroiono  or  hydroxide 
of  o  compound  of  higher  molecular  weight  than  acetic  or 
pyruvic  acid.  Varioui  analytical  procodurox  woro  em¬ 
ployed  for  tho  determination  of  UDMH  in  urine,  and  the 
trixodium  pontocyanoaminoforroato  (TPF)  procedure  wox 
found  to  bo  tho  moot  xonxitivo  ond  moot  xpocific  quali¬ 
tative  method  of  thoxo  texted. 

19-119 

AMRL-TDR-62.119.  DETERMINATION  OF  1,1-DIMETH- 
YLHYDRAZINE  (UDMH)  IN  URINE.  Final  Rpt,  Oct 
1962,  iii  +  lOp.  incI  illux.,  tablox,  10  rofx.  P;  6301,  T: 
630202.  Biomodicol  Lob.  P.  Diamond,  A.  A.  Thomax. 
In  OTS.  ASTIA:  Codo  XX.  Unclaxxifiod 

Tho  colorimetric  determination  of  1,1-dimothylhydraxino 
(UDMH)  in  urine  uxing  trixodium  pontacyanoamino  forro- 
olo  (TPF)  hax  heretofore  boon  hampered  by  interfering 
xubxtancox  in  urine  which  rexultod  in  poor  recovery  and 
xomo  foixo  nogativo  roxultx.  A  procedure  wax  developed 
which  overcome  thix  difficulty  and  wax  primarily  do- 
xignod  to  determine  rapidly  in  an  emergency  xituation  tho 
urinory  concentration  of  UDMH  in  oxpoxod  porxonnol. 
Tho  procedure  involvox  o  hydrogen  peroxide  treatment  of 
tho  urine  followed  by  o  colorimetric  comploxing  of  UDMH 
with  TPF.  In  vivo  roxultx  are  proxontod  on  dogx  that  re¬ 
ceived  intraporitonoal  doxox  of  UDMH  with  urinary  con- 
controtionx  of  UDMH  being  dotorminod  in  xpontonoouxly 
voided  and  24-hour  pooled  ipocimonx.  Tho  roxultx  give 
xomo  indication  of  the  rolationxhip  of  doxo  to  excretion 
lovoix.  In  vitro  recovery  in  100  human  urine  xpecimenx 
ix  proxontod. 

19-120 

AMRL-TDR-62-120.  ULTRA  MICRO  PROCEDURE  FOR 
UDMH  IN  BLOOD.  Final  Rpt,  Oct  1962,  iii  +  4p.  inci 
1  ref.  P:  6302,  T:  630202.  Biomedical  Lab.  Mildred 
K.  Pinkerton,  A,  A.  Thomax.  In  OTS.  ASTIA:  Code  XX. 

Unclaxxifiod 

An  ultra  micro  procedure  for  the  determination  of  1,1- 
dimethylhydraxine  (UDMH)  in  blood  ix  dexcribed.  The 
method  uxex  25  microliterx  of  xerum  or  plaxma  which  can 
be  collected  ax  capillary  blood  in  micro  hematocrit  tubex 
and  doex  not  require  deproteinixation.  The  color  reac¬ 
tion  between  UDMH  and  trixodium  pontacyanoamino  ferro- 
ate  (TPF)  occurx  after  direct  treatment  of  the  xerum 
xample.  The  xelection  of  normal  commercially  available 
control  xerum  ax  a  xuitable  blank  ix  alxo  dixcuxxed. 


173 


20-SCHOOL  OF  AEROSPACE  MEDICINE 
Brook*  Air  Forco  Bofo  Toxos 


20-70 

SAM-TM-02-70.  CPPECTS  OP  CHANCES  IN  M.OOD 
PCO2  ON  BEAM  OXYGENATION  AT  1^  MM.  HC  AM¬ 
BIENT  PEEISUEE  (2»,000  PBET).  Jun*  I96^  17p.  inci 
lllut.  P;  77S6,  T:  SM92.  C;  AF  41(6^-16,  Univ.  of 
Ponntylvonla.  E.  C.  Piorco,  Jr.,  C.  J.  Lombortun,  M.  J. 
Strong.  ASTIA:  Co4o  XX.  Unclotoiflod 

Hyporvontllotlon  during  tho  broothlng  of  100  poreont  oxy¬ 
gon  olovoloi  tho  PO}  of  olvoolor  gas  by  tho  somo  amount 
that  it  lowort  Its  PCOj.  Sineotho  dovolopmont  of  ortoriol 
hypocapnia  cousot  eorobrol  vasoconstriction,  brain  oxy- 
gonotion  is  drastically  doeroasod  ovsn  whilo  ortoriol 
oxygonotion  is  improvod  by  tho  hyporvontilotion.  Ad¬ 
ministration  of  30  poreont  CO]  with  oxygon  at  on  ombiont 
prossuro  oquivolont  to  that  at  39,000  foot  altitude  pto- 
vontod  olkolomia  and.  In  spito  of  hyporvontilotion,  ro- 
storod  control  oxygonotion  to  o  lovol  at  loost  oquivolont 
to  that  found  whon  puro  oxygon  was  broothod  at  rost  at 
tho  somo  altitude.  Tho  respiratory  minute  volume  during 
administration  of  CO]  with  0]  was  greater  thoi  whon  0] 
alone  was  broothod  at  tho  reduced  ambient  prossuro. 
Since  neither  arterial  POj  nor  control  PCO]  values  dif¬ 
fered  in  those  two  oi^orimontal  situations,  thorospirotory 
stimulation  may  represent  tho  quantitative  domonstratbn 
in  man  of  a  respiratory  effect  of  carbon  dioxide  which  it 
mediated  solely  by  the  chemoreceptors  exposed  to  ortoriol 
blood  and  which  acts  in  the  absence  of  a  change  in  direct 
central  stimulation  by  CO], 

20-77 

SAM-TDR.42-77.  ENDOGENOUS  BACTERIAL  INVASION 
OF  MACACA  MULATTA  FOLLOWING  LETHAL  COM 
IRRADIATION.  June  1962,  Sp.  P:  7753,  T;  59656. 
A.  C.  Gamer,  E,  S.  Wynne,  W.  M.  Sellers,  J.  E.  Moyer. 
ASTIA:  AO  287088,  Code  AA.  Unclassified 

Forty-nine  Macaco  mulatto  monkeys  were  sacrificed  2,  5, 
8,  11,  and  14  days  after  exposure  to  CoAO  gamma  radia¬ 
tion  approximating  the  LO50/30.  Bacteriologic  cultures 
showed  only  one  positive  blood.  Bacterial  invasion  of 
the  submandibular  node  after  14  days  end  of  the  stomach 
wall  at  all  postirrodiation  intervals  of  5  days  or  more  was 
statistically  significant.  Of  the  ISSalmonellaond  Shigella 
organisms  detected  in  animals  succumbing  or  sacrificed, 
5  or  more  days  postirradiation,  10  were  present  in  the 
stomach  wall. 

20-78 

SAM-TDR-62-78.  COMBINED  CHISEL-AIR  TURBINE 
TECHNIC  FOR  IMPACTED  MANDIBULAR  THIRD  MO¬ 
LAR  SURGERY.  June  1962,  8p.  inel  illus.  P:  7756,  T: 


59725.  L.  Sxmyd.  ASTIA:  AD  287089,  Cede  AA. 

Unclassified 

The  chisel  and  air  turbine  technics  hove  been  combined 
for  removal  of  impocted  mandibular  third  molars.  The 
basic  steps  ore  as  follows:  (1)  to  remove  bene  with  the 
air  turbine;  (2)  to  limit  use  of  the  mallet  and  chisel  to  a 
single  split  and  to  use  air  turbine  for  additional  section¬ 
ing  of  tooth;  (3)  before  tooth  is  split,  to  remove  bone  ad¬ 
jacent  to  coronal  element  to  be  sectioned;  (4)  to  use  car¬ 
bide  bur  on  dentin  and  to  use  a  diamond  stone  only  when 
dividing  tooth  involving  large  segments  of  enamel. 

2044 

SAM-TDR4244.  A  MICRO  METHOD  FOR  MEASURING 
CHOLESTEROL  UPTAKE.  Aug  1962,  6p.  incI  illus. 
P:  7753,  T:  775301.  D.  A.  Clorfe,  C.  B.  Haven.  ASTIA: 
AD  289515,  Code  AA.  Unclassified 

A  method  has  been  devised  by  which  the  cholesterol  up¬ 
take  of  serum  con  be  measured  on  volumes  os  small  as 
1.2  ml.  Equipment  by  which  this  procedure  con  be  carried 
out  is  described.  Key  to  the  use  of  the  small  volumes  is 
0  flexible  plastic  incubation  chamber  and  0  unit  in  which 
filtration,  centrifugation,  and  pipetting  can  be  carried  out 
without  the  necessity  of  transferring  the  filtrate  to  ar»thsr 
vessel.  The  equipment  is  useful  for  other  laboratory  pro¬ 
cedures  which  involve  filtration  of  small  volumes.  The 
procedure  used  in  micro  measurement  of  cholesterol  up¬ 
take  is  described. 

2047 

SAM-TDR4247.  THE  INFLUENCE  OF  HIGH  ALTI¬ 
TUDES  ON  THE  ELECTRICAL  ACTIVITY  OF  THE 
HEART:  ELECTROCARDIOCRAPHIC  AND  VECTOR- 
CARDIOGRAPHIC  OBSERVATIONS  IN  ADOLESCENCE 
AND  ADULTHOOD.  Aug  1962,  22p.  inci  illus.  P;  7758, 
T:  59582.  C:  AF  41(657)249,  Inst,  of  Andean  Biology, 
Faculty  of  Medicine,  Lima,  Peru.  D.  Penaloza,  R.  Gamboa, 
E.  Morticoreno.  ASTIA;  Code  XX.  Unclassified 

Electrocardiographic  and  vectorcardiograph ic  observa¬ 
tions  were  obtained  in  550  normal  subjects-300  at  sea 
level  and  250  in  Morococha,  14,900  feet  above  sea  level. 
A  comparative  study  was  made  in  three  age  groups  rang¬ 
ing  from  15  to  60  years. 

The  ventricular  activation  process  shows  important  dif¬ 
ferences  between  subjects  living  in  the  two  places  stud¬ 
ied.  In  adolescent  and  adult  inhabitants  of  high  altitudes 
the  SAQRS  range  is  wide,  the  configuration  of  the  QRS 
complex  is  highly  variable,  both  in  the  limb  and  in  the 
precordial  leads,  and  the  two-dimensionol  projections  of 
the  spatial  QRS  loop  show  wide  diversity. 
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M-fO 

SAM-TDR-A2-N.  IDENTIFYING  THE  OVERLY  ANXIOUS 
PATIENT  IN  IMPACTED  THIRD  MOLAR  SURGERY. 

July  1962,  Sp.  P:  7756,  T;  59725.  E.  H.  CroniM, 
L.  Simyd.  ASTIA;  AO  289516,  Cedo  AA.  Unclostifiod 

Study  wot  modo  of  portonollty  foctert  rotpenolblo  (or 
onuloty  in  individuolt  with  impoetieno,  in  ordor  to  provido 
on  of^tivo  mothod  (or  idonti(ylng  tho  potiontt  moot 
likoly  to  bo  diNieull  during  turgoiy.  Tho  porionalitios  o( 
26  poitoporotlvo  impoetion  potiontt  woro  ttudiod  bymoont 
o(  ptychiotrie  intorviow.  Ptyehiotric  doto  woro  teorod  in 
two  woyt.  Rotuitt  o(  ono  o(  tho  scoring  molhodt  hod  o 
tignifleont  corrolotion  with  tho  dontol  invottigotor’t  in* 
dopondtnt  rating  of  tho  dogroo  of  cooporotivtnott  during 
turgory. 

Choroetorittie  of  hyporrooetivo  potiontt  wot  o  post 
history  of  dontol  or  modi  col  troumo-ot  shown  by  eoto 
studios.  It  It  eoneludsd  that,  by  tpoeific  inquiry  about 
post  dontol  and  msdieol  trauma,  mony  of  tho  difficult 
surgical  potiontt  con  bo  idontifiod  in  odvoneo. 

20-92 

SAM.TDR.62.92.  LABORATORY  PERFORMANCE  OF 
LOW  CONCENTRATION  AQUEOUS  STANNOUS  FLUO- 
RIDE  PROPHYLAXIS  PASTES.  Sopt  1962,  3p.  P;  7756, 
T:  59713.  I.  L.  Shannon,  W.  R.  Hottor.  ASTIA:  AO 
289517,  Codo  AA.  Unclostifiod 

Aquoeus  stannous  fluorido  solutions  woro  oddod  to  tiloK, 
and  tho  ability  of  tho  rosulting  prophylaxis  pottos  to  pro- 
vont  in  vitro  onomol  docoleifieotion  wot  tostod.  Both 
tho  10  9id  tho  20  poreont  stannous  fluorido  solutions  woro 
significantly  moro  offoctivo  than  tho  5  and  tho  1  poreont 
proporotions.  In  oxporimonts  with  ID  poreont  aquoeus 
stannous  fluorido  oddod  to  sitox  and  to  flour  pumico  os 
abrativos,  protoction  rangod  from  64.3  to  76.6  poreont. 
In  oxporimonts  ranging  from  4  to  22  wooks  in  longth,  no 
dolotorious  offoets  of  ogo  woro  found. 

20-93 

SAM-TOR-62-93.  SAM  CONTOURATOR,  MODEL  8 -AN 
INSTRUMENT  FOR  MEASURING  CHANGESOF  SURAkCE 
CONTOURS  Aug  1962,  lOp.  inel  Ulus.  P:  7756,  T: 
59696.  L.  Ssmyd,  C.  F.  Sehuottlsr,  A.  A.  Browor,  C.  M. 
McCall,  Jr.  ASTIA:  AD  289286,  Codo  AA.  Unclostifiod 

Tho  SAMContourotor  is  on  instrumontdovolopod  to  rocord 
topographic  ehongos  of  tho  rosiduol  ridgot  oftor  tooth  ox- 
traction  and  to  rovsol  dimontionol  bohovior  of  dsntol  m» 
toriols.  Idodol  B,  o  modifleotion  of  Modol  A,  roducod  tho 
procodural  roquiromonts  of  tho  instrumont  by  allowing  for 
oositr  and  moro  rapid  roeording.  Tho  pontogrophlc  ap¬ 
paratus  mognifios  tho  oroo  undor  study.  Tho  contour  arm 
of  tho  moehino  and  tho  ortleulator  oro  moro  floxiblo  and 
pormit  ooslor  approach  by  tho  oporotor.  Uso  of  tho 
moehino  with  two  potiontt  is  doscribod. 


20-95 

SAM-TDR42-95.  STRESS  IN  DENTAL  PATIENTS:  EF¬ 
FECT  OF  TIME  OF  DAY  ON  THE  ADRENOCORTICAL 
RESPONSE  TO  ORAL  SURGERY.  Aug  1962,  4p.  Inel 
Ulus.  P:  7756,  T:  59680.  I.  L.  Shannon,  G.  M.  Isboll, 
ASTIA:  AD  289518,  Codo  AA  Unelattifiod 

Tho  offset  of  timo  of  day  on  tho  sorum  17-hydroxyeertiee- 
storold  rosponso  was  studlod  In  120  hoalthy  young  adult 
molot  undorgoing  oral  turgory.  Urinary  storold  oxeiotlon 
studios  woro  eorriod  out  on  on  additional  117  eomporoblo 
subiocts. 

Tho  anticipation  of  tooth  romovol  wot  again  found  to 
product  significantly  ineroatod  sorum  storold  eoneontra- 
tions.  Tho  diurnal  offoct  producod  a  significant  doeroaso 
in  sorum  17-OHCS  lovols  in  thoso  opprohontivo  patients 
when  turgory  wot  delayed  until  later  in  tho  doy. 

Tho  copocity  of  tho  cortex  to  respond  to  tho  oxodontic 
procedure  wot  not  doerootod  by  delaying  tho  operation 
until  1300  hours.  Tho  moon  serum  steroid  concentration 
at  1300  hours,  immodiotoly  before  turgory,  was  virtually 
identical  to  our  values  found  for  633  nonoporatod  control 
subiocts  at  0730  to  0800  hours. 

Tho  offoct  of  tho  oxodontic  procedure  on  urinary  steroid 
excretion  wot  not  positively  established. 


20-96 

SAM.TDR.62-96.  A  CRITICAL  VIEW  OF  THE  SAL  TEST. 

Aug  1962,  28p.  inel  illus.  P:  7755,  T:  59670.  C:  AF 
4I(657)-418.  Northwestern  Univ.  T.  W.  Tillman.  ASTIA: 
AD  287092,  Codo  AA.  Unclassified 

Tho  SAL  tost  Old  conventional  bone  conduction  tests 
woro  administered  to  two  groups  of  subjects  with  senso¬ 
rineural  hearing  losses,  o  group  with  conductive  loss  duo 
to  otosclerosis,  and  a  group  of  normal  subjects  with 
simulated  unilateral  conductive  hearing  losses.  SAL  data 
woro  gathered  undor  a  conventional  earphone  and  cushion 
as  well  os  undor  a  circumourol-typo  oerphono. 

Results  of  tho  two  methods  for  the  sensorineural  groups 
agreed  closely  below  1000  cps,  but  above  this  frequency 
SAL  levels  were  lower  (better)  than  bone  conduction  hear¬ 
ing  levels.  In  the  conductive  loss  groups,  the  results  of 
the  tvro  methods  agreed  closely  at  frequencies  above  lOCX) 
cps,  but  at  lower  frequencies  SAL  yielded  markedly  higher 
(poorer) hearing  levels  than  did  conventional  bone  conduc¬ 
tion  tests.  The  discrepancy  was  reduced,  but  not  elimi¬ 
nated,  vrhen  SAL  data  were  coiiected  by  using  the  circum- 
oural-type  earphone. 


20-99 

SAM.TDR-62-99.  A  COMPARATIVE  STUDY  OF  HUMAN 
AND  MONKEY  LEUKOCYTES  IN  CULTURE.  Sept  1962, 
7p.  P:  7757,  T:  67010.  C:  AF  41(657)-357,  Posodeno 
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Foundation  for  Modleol  Rotoorch,  Potodonq,  Calif,  Y. 
Ohnuki,  A.  Awo,  C.  M.  Pemarot.  ASTIA:  Cod#  XX. 

Uneloctifiod 

To  dovolop  a  totisfoetory  eulturo  proeoAtro  for  rhoout 
monkoy  (Moeoea  mulatto)  laukoeytot,  tovoral  toehnical 
voriationt  of  tho  routine  method  wore  invaetigotad.  Thoia 
included  in  the  praiant  ttudy  ware  (1)  the  uta  and  the 
omount  of  diffarant  kinds  of  phytohamagglutinins,  (2)  the 
saporation  of  erythrocytes  after  prasarvotion  orcantrifugo* 
tion,  (3)  sera  derived  from  the  horse,  the  coif,  and  the  mon- 
kayfor  supplementing  the  eultura  medium,  and  (4)  the  ratio 
of  host  serum  containing  leukocytes  to  the  nutrient  fluid. 

i.iona  ofthase  factors  gave  satisfactory  results  for  monkey 
samples,  but  all  were  useful  for  human  cells.  Such  an 
unusual  situation  might  possibly  be  caused  by  differences 
in  the  physicochemical  and  cellular  properties  of  the 
blood  of  the  monkey  and  of  man. 

20-100 

SAM-TDR.62-100.  EFFECTS  OF  CALCIUM  DEFICIENCY 
AND  EXCESS  ON  TRANSMEMBRANE  POTENTIALS  IN 
FROG  HEART.  Aug  1962,  12p.  inct  illus.  P:  7758,  T; 
113.  F.  Ware.  ASTIA;  Code  XX.  Unclassified 

The  effects  of  severe  calcium  deficiency  and  calcium 
excess  upon  tronsmsmbrone  potentials  in  isolated  frog 
ventricular  strips  have  been  investigated.  Rastingpotantiol 
rose  about  5  mv.  above  normal  during^parfusion  with 
3-times-normal  calcium  and  fell  about  4  mv.  below  normal 
during  ergrosure  to  calcium-free  Clark’s  solution.  Mean 
overshoot  rose  about  3  mv.  during  calcium  lock  but  was 
unaffected  by  excess  calcium.  Maximum  depolarixotion 
rote  increased  abaut20  percent  during  calcium  deprivation 
and  fell  a  similar  amount  during  high  calcium  perfusion; 
however,  the  membrane  potential  at  the  moment  of  maxi¬ 
mum  depolarization  rote  was  unchanged  from  normal  by 
either  experimental  solution.  High  caicium  augmented 
the  *spike*  and  ‘plateau*  during  rapolorizotion,  while 
calcium  deficiency  abolishedthe*spiko,*producing  ‘hump¬ 
backed*  action  potentials  with  prolonged  membrane  rever¬ 
sal.  These  results  ore  discussed,  especially  in  relation 
to  possible  changes  in  permeability  during  upstroke  of  the 
action  potential. 

20-101 

SAM-TDR-62-101.  CHECKING  THE  REGISTRATION  OF 
CENTRIC  RELATIONSHIP  FOR  COMPLETE  DENTURES. 

Aug  1962,  5p.  inci  illus.  P:  7756,  T:  59703,  A.  A. 
Brewer.  ASTIA:  Code  XX.  Unclassified 

This  paper  presents  a  method  for  checking  in  the  edentu¬ 
lous  patient,  the  accuracy  of  the  moxillomondibular  regis¬ 
tration  in  the  centric  relation  position,  subsequent  to 
transfer  of  this  record  to  on  articulator. 

A  method  is  also  presented  for  securing  o  new  record 
when  error  is  apparent  in  the  record  or  transfer. 


20-102 

SAM-TDR.62-102.  A  METHOD  FOR  RRCORDMC  DE¬ 
FORMATION  IN  DOUBLE  FR0CESSIN6  OF  DENTURE 
BASES.  Aug  1962,  7p.  IncI  illus.  P:  7756,  T;  59703. 
A.  A.  Brewer,  L.  Szmyd,  C.  M.  McCall,  Jr.  ASTIA;  AD 
288829,  Coda  AA.  Unclassified 

This  paper  describes  a  mettiod  for  recording  deformation 
In  double  processing  of  denture  bases.  The  preliminary 
results  obtoined  with  this  research  method  substantiate 
the  clinical  Impression  that  relotionshlp  records  for  com¬ 
plete  denture  constfuction  obtained  on  processed  bosas 
eon  be  maintained  until  the  dentures  hove  been  completed. 

20-108 

SAM-TDR-62-108.  EFFECT  OF  PYROPHOSPHATES  OH 
THE  LABORATORY  PERFORMANCE  OF  TOPICALLY 
APPLIED  AQUEOUS  STANNOUS  FLUORIDE.  Sept  1962, 
4p.  P:  7756,  T;  59713.  I.  L.  Shannon,  T.  R.  Dirksen, 
W.  R.  Hester.  ASTIA:  Code  XX.  Unclassified 

Laboratory  studies  were  carried  out  on  280  extracted 
human  molars  to  determine  the  compatibility  of  pyrophos¬ 
phates  with  stannous  fluoride  in  aqueous  solution.  The 
ability  of  0.4  percent  stannous  fluoride  to  function  effec¬ 
tively  in  topical  applications  was  negated  by  the  addition 
of  eolcium  pyrophosphote  to  the  solution. 


20-111 

SAM-TDR-62-111.  THE  LIPID  CONSTITUENTS  OF 
WHOLE  AND  PAROTID  SALIVA.  Aug  1962,  4p.  inci 
illus.  P:  7756,  T:  59680.  T.  R.  Dirksen.  ASTIA:  AD 
289519,  Coda  AA.  Unclassified 

Chloroform;  methanol  extracts  of  whole  ondparotid  saliva 
were  subjected  to  paper  chromatography  to  further  charac¬ 
terize  their  lipid  components.  The  presence  of  cholesterol 
esters,  triglycerides,  fotty  acids,  cholesterol,  diglycerides, 
monoglycorides,  and  various  phospholipids  was  demon¬ 
strated  in  the  sample  materials.  Whole  and  parotid  salivo 
contained  similar  nonphosphatides,  but  differed  in  their 
phospholipid  composition. 

20-121 

SAM-TDR.62-121.  STUDIES  WITH  A  SIMULATED 
MARTIAN  ENVIRONMENT;  BACTERIAL  SURVIVAL 
AND  SOIL  MOISTURE  CONTENT.  Nov  1962,  3p.  T: 
775302.  T.  L.  Roberts,  E.  S.  Wynne.  ASTIA:  Code  XX. 

Unclassified 

In  a  simulated  Martian  environment  based  on  the  latest 
available  data,  colony  counts  of  a  sporeforming  bacterium 
increased.  There  were  no  changes  in  soil  moisture. 
Multiple  entry  into  Mors  jars  did  not  affect  counts  or  soil 
moisture. 
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21.2 

AAL.T0R42.2.  THE  CPFECT  OP  COLD  EXPOSURE 
ON  THE  SURVIVAL  OP  MICE  INOCULATED  WITH 
VIABLE  OR  HEAT-KILLED  SALMONELLA  TYPHIMU- 
RIUM.  June  1962,  13p.  inci  tabUi,  9  rtli.  P:  6241-32. 
C;  AF  41(657)-340,  Bryn  Mawr  Coll«g«,  Bryn  Mowr,  Pa. 

J.  J.  Pravita,  L.  J.  Barry.  In  OTS.  ASTIA:  AD  288686, 

Coda  AA.  Unclaitiliad 

Mica  axpoiad  to  5°  C  ihow  an  incroaMd  tuicaptibility 
to  tha  lathal  aflactt  ol  Salwongllo  typhimurium,  ttrain 
SR-11A,  haat-kilUd  S.  typhimurium,  or  a  ralotivaly  oviru- 
lant  tlroin  of  Stophyloeoeeua  ourgua  Giorgio.  Thit  in- 
eraota  in  tuicaptibility  to  infaction  at  low  anvironmantol 
tamporoturat  it  motkad  in  infactiont  with  o  moro  virulent 
itroin  of  viable  S.  typhimurium  (SR-11).  However,  with 
lower  doiei  of  the  latter,  the  25°  C  expoted  mice  ore  at 
leait  temporarily  more  tuccettful  in  retitting  the  lethal 
effect!  of  the  diieoie.  The  difference!  in  retuitt  be¬ 
tween  infection  with  SR-11  and  SR-11  A  may  be  due  to  the 
genetic  homogeneity  and  heterogeneity  of  the  two  re- 
tpective  culture!.  Metabolic  changes  retpontible  for  the 
increoted  tuicaptibility  of  the  cold  expoted  onimolt  re¬ 
main  to  be  inveitigated. 

21-29 

AAL.TDR.62.29.  CONSIDERATION  OF  AIRCRAFT  AS 
EMERGENCY  SHELTERS.  June  1962,  lOp.  incI  illut., 
2  reft.  Pi  8242-1.  Poul  W.  Barnett,  lit  Lt.  USAF.  In 
OTS.  ASTIA:  AD  286515,  Code  AA.  Unclattified 

Thit  study  was  performed  to  determine  the  feasibility  of 
use  of  a  downed  aircraft  os  an  emergency  shelter,  and  to 
investigate  the  possibility  of  improvision  of  a  petro.!eum 
burning  stove.  Profiles  of  temperatures  of  the  occupied 
shelters,  ot  well  at  of  those  with  the  improvised  stove 
installed  and  operating,  and  of  ambient  temperatures  are 
presented.  Ambient  temperatures  ronge  from  -18°  to 
39°  F.  Pictures  of  the  improvised  stove  ond  tools  re¬ 
quired  in  its  construction  are  shown.  The  uninsulated, 
unheated  aircraft  is  not  adequate  shelter  for  extreme  cold 
environments.  Stove  improvision  is  practical. 

21-32 

AAL-TDR-62.32.  MILITARY  SMALL  CROUP  PERFORM¬ 
ANCE  UNDER  ISOLATION  AND  STRESS-CRITICAL 
REVIEW.  II.  Dlmenslent  of  Group  Structure  ond  Croup 
Behavior.  June  1962,  42p.,  21  refs.  P:  8243-11.  C; 
AF  41(657)-323,  Texas  Christian  Univ.,  Fort  Worth, 
Texas.  S.  B.  Sells.  In  OTS.  ASTIA:  AD  288688,  Code 

AA.  Unclattified 

) 


This  is  the  second  of  five  reviews  of  psychological  and 
sociological  literature  bearing  on  group  behavior  prob¬ 
lems  of  AC&W  sites  in  Alaska.  Fourteen  basic  dimen¬ 
sions  of  groups,  described  by  Hemphill,  are  discussed  in 
terms  of  their  effects  on  group  behavior,  with  particulor 
reference  to  AC&W  site  problems.  The  results  of  a  fac¬ 
tor  onolytis,  bosed  on  100  civilion  organizations,  which 
arroys  the  fourteendimensions  according  to  three  factors: 
behavior  regulation  appearing  as  social  structure,  effec¬ 
tive  group  effort,  and  primary  personal  interaction,  ore 
presented  and  interpreted. 

21-33 

AAL-TDR-62-33.  MILITARY  SMALL  GROUP  PERFORM¬ 
ANCE  UNDER  ISOLATION  AND  STRESS-CRITICAL 
REVIEW.  III.  Environmental  Stress  and  Behavior  Ecol¬ 
ogy.  June  1962,  23p.,  50  reft.  P:  8243-11.  C:  AF  41 
(657)-323,  Texas  Christian  Univ.,  Fort  Worth,  Texas. 
J.  R.  Broun,  S.  B.  Sells.  In  OTS.  ASTIA:  AD  286516, 
Code  AA.  Unclotsified 

A  critical  research  review  of  bahaviorol  effects  of  isolo- 
tion,  cold,  ond  general  stress,  with  particular  reference 
to  AC&W  sites  in  Alaska.  On  the  basis  of  the  literoture, 
environmental  stress  does  not  appeor  ot  o  major  threat  to 
adjustment  of  troops  stationed  at  AC&W  sites.  Humon 
engineering  hat  contributed  greatly  to  the  comfortization 
and  control  of  the  environment,  and  there  oppears  to  be  a 
wide  difference  between  conditions  of  the  area  and  con¬ 
ditions  of  the  specific  work  ond  living  environment,  ex¬ 
cept  in  cose^  of  emergency.  The  possibility  of  such 
emergencies  may  be  a  threat,  but  few  have  occurred.  The 
positive  volues  of  motivation,  training,  and  group  dynom- 
ict  (including  leodership)  at  factors  which  offset  the  dis- 
orgonizing  effects  of  environmental  stress  are  pointed 
out. 

21-34 

AAL-TDR-62-34,  MILITARY  SMALL  GROUP  PERFORM¬ 
ANCE  UNDER  ISOLATION  AND  STRESS-CRITICAL 
REVIEW.  IV.  Selection,  Indoctrination,  and  Training  for 
Arctic  Remote  Duty.  June  1962,  26p.,  28  reft.  P:  8243- 
11.  C:  AF  41(657)-323,  Texas  Christian  Univ.,  Fort 
Worth,  Texos.  S.  B.  Sells.  In  OTS.  ASTIA:  AD  286517, 
Code  AA.  Unclassified 

Theoretically,  individual  adaptability  to  remote,  small 
site  duty,  involving  isolation  and  environmental  stress, 
such  as  at  AC&W  sites  in  Alaska,  can  be  increased  by 
selection  of  the  most  fit  and  by  personnel  improvement, 
through  indoctrination,  acclimotization,  and  training  pro¬ 
grams,  as  well  at  by  reduction  of  stress  through  human 
engineering  and  effective  management.  Review  of  the 
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rsMireh  litaralvrven  taiaction,  indoetrinolion,  and  train¬ 
ing  for  Arctic  romata  duty  indicatat  (a)  that  marginal  air¬ 
man  eon  ba  rolhar  oaiily  idantifiad,  although  at  lha  cast 
of  a  high  falsa-pooitiva  rata  and  that  ouch  airman  could 
bo  toggad  for  oxcluiion  from  highly  damonding,  high-risk 
assignmants,  providod  that  othar  |obs  could  bo  found  lor 
thorn  olsawhara  In  iho  Air  Foreo;  (b)  that  on  axporimantol 
sito  briofing,  now  in  uso  for  indoctrination  of  airman  as- 
signod  to  Aloskon  sitos,  merits  continuation,  with  cars 
to  mointain  quality  of  prasontotion;  and  (c)  that  a  number 
of  individual  and  group  troining  opportunities  ors  worthy 
of  oxploitotion, 


21-35 

AAL-TOR-62-35,  MILITARY  SMALL  CROUP  PERFORM¬ 
ANCE  UNDER  ISOUTION  AND  STRESS-CRITICAL 
REVIEW.  V.  Psychological  Principlos  of  Monogamant 
and  Loadarshlp.  Juno  1962,  43p.,  31  raft.  P:  8243-11. 
C:  AF  41(6571-323,  Texas  Christian  Univ.,  Fort  Worth, 
Texas.  S.  B.  Sells.  In  OTS.  ASTIA;  AO  286518,  Code 
AA.  Unclassified 

This  presents  a  critical  discussion  and  interpretation  of 
principles  of  leadership  and  management  with  particular 
reference  to  the  problems  of  AC&W  sites  in  Alaska.  It 
is  bosed  on  a  review  of  scientific  research  in  the  fields 
of  psychology,  sociology  and  monagoment  science,  pri¬ 
marily.  The  major  topics  covered  include  relations  of 
management  and  leadership,  group-centered  vs.  production- 
centered  management,  organizational  relotions,  organi¬ 
zational  control,  and  leadership  in  formol  organizations. 
Selected  references  are  cited  and  reference  is  mode  to 
an  annotated  bibliography  containing  abstracts  of  signif¬ 
icant  studies:  AAL  Reports  61-18  to  61-24,  incl. 

21-36 

AAL-TDR -62-36,  SOLAR  ILLUMINATED  PHOTOSYN¬ 
THETIC  GAS  EXCHANGERS.  June  1962,  30p.  incl 
illus.,  tables,  13  refs.  P:  8241-23.  R.  D.  Gofford,  Ph. 
D.,  J.  D.  Fulton,  Col.,  USAF,  MSC.  In  OTS.  ASTIA;  AD 
288689,  Cods  AA.  Unclassified 

During  recent  years  much  effort  has  been  expended  in  at¬ 
tempting  to  develop  principles,  techniques,  and  instru¬ 
mentation  leading  ta  the  ultimata  gool  of  utilizing  photo- 
synthetic  organisms  for  the  support  of  man  in  an  extra¬ 
terrestrial  environment.  This  study  was  designed  to 
determine  if  solar  illuminated  photosynthetic  gas  ex¬ 
change  systems  would  be  feasible,  and  to  provide  suffi¬ 
cient  doto  to  determine  if  further  consideration  of  this 
approach  would  be  warranted.  Comporotive  growth  and 
photosynthatic  data  of  two  species  of  olgoe  under  various 
conditions  are  presented.  Chlorello  pyrenoidoso,  strain 
TX  71105,  and  the  52°  C  strain  of  Synechococcus  lividus 
were  cultured  in  thin  films  in  hemispherical  domes  and 
solor  oriented  flat  panels  during  the  long  Alaskan  days 
of  June  and  July  1961.  Growth  and  photosynthatic  rates 


ware  maosurad  in  eulturas  having  film  dapths  of  1,  2  and 
4  cm  undar  solar  illumination.  The  maximum  production 
rota  obsarvad  in  the  flat  ponals  wot  over  50  grams  of 
olgoa  and  approximately  100  liters  (STP)  of  oxygen  par 
square  mater  of  illuminated  turfoca  par  day-  Bated  on 
the  obsarvad  data,  it  it  estimotad  that  the  illuminated 
area  of  algal  tutpansion  required  for  a  one  man  gat  ax- 
ehanger  will  ba  tix  square  matart  or  lots.  The  maximum 
volume  of  the  illuminator  will  be  60  liters.  A  small  ad¬ 
ditional  volume  must  bo  added  for  pumping  and  for  gas 
exchange. 


21-38 

AAL-TDR-62-38,  ALGAE  FEEDING  IN  MICE:  PRELIM¬ 
INARY  OBSERVATIONS.  June  1962,  7p.  incl  table,  5 
reft.  P:  8241-23.  J.  Rahkemper,  Lt.  Cal.,  USAF,  VC. 
In  OTS.  ASTIA;  AD  288690,  Code  AA.  Unclassified 

At  algae  have  long  been  contiderad  o  possible  supple- 
mentol  food  source  during  space  explorations,  this  study 
was  designed  to  observe  the  effects  on  mice  when  fed 
Chlorello  algoa,  cultivoted  in  connection  with  o  solar 
illuminated  clotad  olgoe  system  experiment,  at  the  tola 
diet.  Three  males  ond  two  females  undar  various  breed¬ 
ing  conditions  ond  ot  various  ages  were  maintained  sole¬ 
ly  on  algoa  from  10  to  21  weeks,  mated,  and  observed. 
Detailed  histologic  studies  ware  made  on  one  male  and 
its  control,  and  comporotive  observations  were  conducted 
on  the  othar  mole  mice.  The  moles  failed  to  sire  littars. 
Although,  histologically,  no  significant  changes  were  ob¬ 
served,  using  hematoxylin  ond  eosin  tissue  praporations, 
and  spermotogenasit  appeared  to  be  proceeding  normally, 
the  seminal  vesicles  were  only  one-quorter  at  large  as, 
and  lacked  the  texture  of,  those  of  controls  of  the  tame 
oge.  One  experiment  mole,  Th  months  old,  fed  algae  for 
five  months,  failed  to  tire  although  all  four  of  its  mates, 
never  on  algae,  produced  young  whan  subsequently  bred 
to  nonexperiment  males. 


21-44 

AAL-TDR-61-44,  EFFECT  OF  COLD  ACCLIMATION  ON 
VITAMIN  A  METABOLISM.  May  1962,  4p.  incl  2  tables, 
7  refs.  P:  8237-02.  C:  AF  41(6571-321,  Tufts  Univ. 
School  of  Medicine,  Boston,  Mass.  E.  Porter  and  E.  J. 
Masoro.  In  OTS.  ASTIA:  AD  285012,  Code  AA. 

Unclassified 

Hepatic  vitamin  levels  are  much  higher  in  cold-occli- 
motad  rats  than  in  rats  maintained  at  25°  C.  This  in¬ 
crease  in  hepatic  vitamin  A  content  does  not  stem  from  a 
sparing  action  induced  by  cold  acclimation  but  is  rather 
a  simple  corollary  of  the  increased  food  consumption  that 
accompanies  cold  exposure.  Moreover,  evidence  is  pre¬ 
sented  which  suggests  that  the  amount  of  vitamin  A 
needed  for  rats  to  live  at  0°  to  2°  C  Is  not  markedly 
greater  than  the  amount  needed  to  live  at  25°  C. 
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Fourth  Quortor 


2145 

AAL-TDR41-4S,  A  STUDY  OF  THE  LIPOCENIC  INHIB¬ 
ITORY  MECHANISMS  INDUCED  BY  FASTING.  May 
1962,  18p.  inci  tablot,  18  roft.  P:  8237-02.  C:  AF  41 
(657)-321,  Tufti  Univ.,  Boston,  Mott.  E.  J.  Mosore, 
H.  M.  Korehok,  Edith  Portor.  In  OTS.  ASTIA:  AD  285- 
013,  Codo  AA.  Uneloitifiod 

Cytoplasmic  particles  from  livers  ol  lasted  rots  inhibit 
lotty  acid  synthesis  by  the  hepatic  supernatant  enzyme 
system.  In  contrast,  the  cytoplasmic  particles  horn  livers 
el  led  rots  stimulate  lipegenesis  by  the  supernatant  sys¬ 
tem.  The  mierosomes  from  livers  ol  lasted  rots  hove  the 
most  marked  inhibitory  octivity,  which  is  ossociated  with 
o  material  that  is  protein  in  nature.  The  inhibition  occurs 
at  the  acetyl  carboxylase  step.  Restriction  ol  the  amount 
ol  ATP  available  lor  this  reaction  by  means  ol  an  in¬ 
creased  microsomal  ATPase  is  probably  an  important 
part  ol  the  inhibitory  action.  A  microsomal  interotion 
with  the  particle-free  supernatant  is  also  involved  in  the 
inhibitory  action.  The  possible  physiological  signil- 
icance  ol  lipogenic  inhibitors  is  discussed. 

21-46 

AAL-TDR-61-46,  CHANGES  IN  THE  LEVEL  OF  THE 
FATTY  ACID  SYNTHESIZING  ENZYMES  DURING  STAR- 
VATION.  May  1962,  Sp.  incI  tables,  10  rels.  P;  8237- 
02.  C:  AF  41(657)-321,  Tufts  Univ.  School  ol  Med.,  Bos¬ 
ton,  Moss.  H.  M.  Korchak,  E.  J.  Mosoro.  In  OTS.  ASTIA: 
AD  286519,  Code  AA,  Unclossilied 

The  activity  ol  acetyl  CoA  carbaxylase  is  depressed 
significantly  in  24  hours  of  footing  ond  markedly  by  72 
hours  of  fasting,  while  the  activity  ol  lotty  acid  synthe¬ 
tase  is  not  significantly  depressed  in  24  hours  of  fasting 
but  is  depressed  ot  the  end  of  a  72  hour  fast.  Evidence 
is  presented  that  indicates  changes  in  the  enzyme  levels 
during  fasting  do  not  cause  the  depressed  lipogenesis  of 
this  condition  but  ore  more  likely  the  result  ol  the  low 
rote  of  lipogenesis  initiated  by  other  factors  such  os  the 
disappearance  of  lipogenesis  stimulators  ond  the  appear¬ 
ance  of  lipogenic  inhibitors. 

21-47 

AAL-TDR-61-47,  BIOCHEMICAL  MECHANISMS  RE¬ 
LATED  TO  THE  HOMEOSTATIC  REGULATION  OF  LIP- 
OGENESIS  IN  ANIMALS.  June  1962,  46p.,  161  refs.  P; 
8237-38.  C:  AF  41{657)-321,  Tufts  Univ.  School  of  Med., 
Boston,  Moss.  E.  J.  Masoro.  In  OTS.  ASTIA;  AD  286- 
514,  Code  AA.  Unclossilied 

The  physiologic  regulation  of  lipogenesis  is  discussed. 
The  site  of  regulation  in  the  enzymatic  sequence  of  fatty 
ocid  synthesis  appears  to  be  the  ocetyl  CoA  carboxylose 
step.  The  following  have  been  excluded  as  having  im¬ 
portance  in  this  regulation:  (a)  intracellular  acetyl  CoA 
levels;  (b)  the  rate  of  TPNH  generation;  (cTdirect  actions 
of  hormones.  The  following  mechonisms  appear  to  play  a 
role  in  the  control  of  lipogenesis;  (o)  concentration  of 


acetyl  CoA  corboxylose;  (b)  lipogenic  inhibitors;  (c) 
lipogenic  stimulators;  (d)  the  level  el  tricarboxylic  acid 
intermediates;  (e)  the  concentrotion  ol  CoA;  (f)  the  level 
ol  FFA.  Insteod  el  considering  the  mechanism  control¬ 
ling  lipogenesis,  it  seems  more  likely  thet  this  problem 
con  only  be  understood  by  considering  the  multiple  nature 
of  the  specific  chemical  events  controlling  fatty  acid 
synthesis. 

21-48 

AAL-TDR-61-48,  FATTY  ACID  METABOLISM  DURING 
NOREPINEPHRINE-INDUCED  THERMOGENESIS  IN 
THE  COLD-ACCLIMATIZED  RAT.  May  1962,  15p.  Inci 
tables,  18  refs.  P:  8237-02.  John  P.  Hannon,  Anna  M. 
Larson.  In  OTS.  ASTIA;  AD  285014,  Code  AA. 

Unclassified 

The  biochemical  mechanisms  underlying  norepinephrine- 
induced  thermogenesis  and  the  possible  relationship  of 
this  hormone  to  nonshivering  thermogenesis  were  investi- 
goted  in  cold-acclimatized  rats.  In  these  animals  an 
intravenous  infus''''n  of  1 -norepinephrine  caused  a  marked 
fall  in  the  Respiratory  Quotient,  thus  indicating  a  predom¬ 
inance  of  fat  oxidation.  Cold-occlimotized  animals  were 
observed  to  have  higher  liver  and  blood  levels  of  nones- 
terified  fotty  ocids  (NEFA)  than  control  animals,  but 
norepinephrine  infusions  raised  blood  NEFA  to  the  same 
level  in  both  groups.  Cold  occlimatizotion  was  associ¬ 
ated  with  on  increased  capacity  to  turn  over  NEFA,  as 
indicated  by  an  elevated  capacity  for  the  oxidation  ol 
NEFA  in  the  liver  tissue  and  on  increased  sensitivity  ol 
epididymol  fat  to  a  norepinephrine-induced  release  of 
NEFA.  Continuous  meosurements  of  respiratory  gas  ex- 
chonge  during  acute  cold  exposure  (5°  and  -15°  C)  ol 
cold-acclimatized  rats  showed  the  Respiratory  Quotient 
to  be  reduced  only  during  the  transition  stage  from  a 
lower  to  a  higher  metabolic  steady  state.  It  was  con¬ 
cluded  that  norepinephrine  is  not  the  sole  mediator  of 
nonshivering  thermogenesis.  Rather,  it  probobly  acts 
through  a  stimulation  of  NEFA  metabolism  to  rapidly  in¬ 
crease  the  heot  production  during  the  acute  stage  of  cold 
exposure  or  during  severe  cold  stress. 

21-50 

AAL-TDR-61-50,  INFLUENCE  OF  PRIOR  COLD  EX¬ 
POSURE  ON  PERIPHERAL  VASCULAR  REACTION  ON 
RABBIT  EAR  INDUCED  BY  ABRUPT  COLD  EXPOSURE. 

Moy  1962,  9p.  inci  tables.  P:  8237-39.  C:  AF  41(657)- 
335,  Univ.  of  Kentucky,  Lexington,  Ky.  N.  Honda,  W.  V. 
Judy,  L.  D.  Carlson.  In  OTS.  ASTIA;  AD  285015,  Code 
AA.  Unclassified 

The  influence  of  prior  cold  exposure  on  vasoconstriction 
induced  by  abrupt  cold  exposure  has  been  studied  in  the 
rabbit  ear.  Dutch  breed  rabbits  were  individually  caged 
outdoors  (maximum  temperature,  21  °  C;  minimum,  -7°  C; 
average,  5.9°  C)  and  o  control  group  wos  kept  at  27°  C 
over  a  five  month  period.  Three  groups  of  New  Zealand 
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rgbbitt  war*  dividad  to  b*  axpoiad  to  71"  C,  S*  C,  ond 
5*  C  doy  ond  27*  C  night  tamparotura*. 

Ractol,  aor  ond  body  turfoe*  tamparoturaa, haot  lota  from 
th*  aor,  ond  blood  flow  in  th*  aor  war*  racordad  ot  27* 
C,  23*  C  ond  5*  C>  In  ganarol,  ot  23*  ond  27*  C  thar* 
wot  no  diffarane*  batwaan  th*  groups  of  rabbits.  Aftar 
on*  hour  axpotur*  to  5*  C,  outdoor  ond  5*  C  groups  hod 
o  low  blood  flow  to  th*  aor  and  hod  no  daclin*  in  ractol 
tamparotura.  Othar  groups,  howavar,  hod  o  dacraot*  in 
ractol  tamparotura  and  highar  aor  blood  flow.  Aftar  12  to 
18  hours  axpotur*  to  5*  C,  ractol  tamparotura  raturnad 
to  original  voluat  in  th*  27*  C  onimolt;  blood  flow  to 
th*  aor  dacraotad  slightly.  Ear  blood  flow  in  outdoor 
and  5°  C  rabbits  incraotad  during  this  pariod. 

21-51 

AAL-TDR-61-51,  THE  PROPERDIN  SYSTEM  IN  HOST 
RESISTANCE.  April  1962,  39p.  inci  tobla,  chart,  128 
rafs.  P;  8241-32.  C;  AF  41(657)-311,  Univ.  of  Utah,  Salt 
Loka  City,  Utah.  F.  Miyo,  W.  Wu,  S.  Morcut.  In  OTS. 
ASTIA;  AD  285016,  Cod*  AA.  Unclottifiad 

Evidanc*  it  raviawad  through  1960  that  supports  th* 
axistanc*  in  mammalian  tara  of  th*  tarum  protain  frac¬ 
tion  nomad  propardin.  Charactaristics  of  the  controvarsy 
conearning  th*  distinctions  batwaan  antibody  ond  pro¬ 
perdin  or*  raviawad.  Mathodt  of  isolation  and  otsoy,  at 
wall  as  problems  related  to  aisoy,  or*  contidarad  ond 
avaluotad.  Th*  interactions  of  propardin  or*  described 
with  various  substances,  such  as  polysocchorides,  di¬ 
valent  cations,  complament  and  complamant  fractions. 
The  reported  effects  of  propardin  on  different  types  of 
bacteria,  viruses  and  neoplasms,  in  culture  or  in  onimols, 
ore  evaluated  in  conjunction  with  othar  nonspecific  da- 
fans*  mechanisms  which  have  bean  described.  Absence 
of  information  of  the  mechanism  of  action  of  propardin  in 
host  resistance  indicates  need  for  investigation  in  this 
area. 

21-53 

AAL-TDR-61-53,  PHYSICAL  FITNESS  IN  TERMS  OF 
MAXIMAL  OXYGEN  INTAKE  OF  NOMADIC  LAPPS. 
June  1962,  32p.  incI  tables,  illus.,  25  refs.  P;  8240-19. 
Grant  AF-EOARDC-61-32,  Inst,  of  Work  Physiology, 
Oslo,  Norway.  K.  L.  Andersen,  R.  E.  Eisner,  B.  Saltin. 
In  OTS.  ASTIA;  AD  288684,  Code  AA.  Unclassified 

Physical  fitness  in  terms  of  aerobic  working  capacity 
was  measured  in  nomadic  Lapps  living  in  the  northern 
port  of  the  Scandinavian  peninsula.  Forty-nine  men  be¬ 


tween  10  ond  55  yaors  of  ogo  and  21  girl*  aror*  studied. 
Aerobic  capacity  was  datarminad  by  measuring  Mygon 
consumption  during  oxarcis*  on  o  bicyclo  argomotar. 
Two  or  thro*  submoximol  loads  waro  used.  Th*  moximol 
work  lostad  three  to  four  minutes,  during  which  tim*  th* 
subjaet*  woricod  os  hard  os  they  could.  Blood  loctoto 
token  aftar  this  haovy  run  shewed  thot  th*  oxygen  ra- 
quiramant  axceadad  oxygen  intoka,  thus  indicating  that 
maximal  values  for  oxygon  intoka  war*  ochiavad  during 
this  type  of  oxarcis*. 

Th*  values  for  moximol  oxygon  intoka  of  nomodic  Lapp* 
incraosad  steadily  from  th*  ago  of  10  up  to  18  years,  from 
on  ovarog*  of  1.4  litars/minut*  to  about  3.5  litars/min- 
ut*.  Th*  latter  value  ramoinad  assontiolly  unchanged 
up  to  th*  og*  of  30  in  man.  Moximum  oxygon  consump¬ 
tion  than  dacraosad  to  about  2.5  litars/minut*  at  50  years 
of  age.  No  sax  diffarancas  in  maximum  oxygon  consump¬ 
tion  war*  noted  in  subjects  below  15  years  of  ago. 

21-55 

AAL-TDR-61-55,  INFLUENCE  OF  HYPOXIA  ON  THER¬ 
MAL  HOMEOSTASIS  IN  MAN.  June  1962,  20p.,  inci 
tables,  12  rafs.  P;  8238-20.  C;  AF  41(657)-330,  Lova- 
loc*  Foundation  for  Medical  Education  and  Research, 
Albuquarqua,  New  Mexico.  Thot.  P.  K.  Lim,  Ulrich  C. 
Luft.  in  OTS.  ASTIA:  AD  288685,  Cod*  AA. 

Unclottifiad 

The  influence  of  induced  hypoxia  on  cor*  and  shall  tam- 
paroturas,  metabolic  rota,  partpirction  and  other  related 
cardiopulmonary  peromatars  hot  bean  studiad  in  six 
haalthy  subjacts  under  neutral,  cold  ond  warm  environ¬ 
mental  conditions.  Mean  skin  tanrparaturas  in  all  thra* 
thermal  anvironmants  with  room  oir  breathing  or*  not  dif¬ 
ferent  from  thot*  in  similar  anvironmantal  conditions  with 
hypoxia.  It  is  concluded  that  a  hypoxic  level  of  tracheal 
Po,  -  65  mm  Hg  does  not  appreciably  influence  mean 
skin  temperature  in  a  nautral,  cold,  or  worm  environment. 
Ractol  tamperatur*  during  hypoxia  it  not  different  from 
that  during  room  air  breathing  in  nautral  and  cold  environ- 
mants.  Howavar,  this  it  not  true  in  a  warm  environment, 
when  ractol  tamparotura  is  significantly  highar  during 
hypoxia  than  that  during  room  oir  breathing.  Th*  mech¬ 
anism  of  this  phanomanon  cannot  b*  explained  on  the 
basis  of  thermal  balance  alona.  No  great  influence  of 
hypoxia  on  shivering  or  parspiration  con  b*  datacted 
under  th*  exparimantol  conditions.  Th*  synergistic  ac¬ 
tions  of  hypoxic  and  thermal  stratsas  on  total  ventilation 
and  haort  rat*  or*  damonstratad. 
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Amorlcon  Init.  for  Rataoreh,  12-372,  18-6,  18-7,  19-20 

Amarleon  Machine  and  Foundry  Co.,  2-443,  7-41,  7-43, 

15- 7620,  19-86 

Amarleon  Scianca  and  Enginaaring,  Inc.,  2-S98a 
Armour  Raiaoreh  Foundation,  2-114,  2-303,  2-421,  2-540, 
2-561,  2-620O,  12-388,  12-398,  15-316a,  15-404a,  19-91 
ARO,  Ine.,  ^  Soetlon  8 
Armstrong  Cork  Co.,  16-7  to 
Atlantic  Rataareh  (^rp.,  2-327,  2-526,  2-685 
Automatrle  Ceip.,  12- 161a 

Aveo  Corp.,  2-260a,  7-28,  7-69,  7-70,  7-102,  9-83,  9-126, 

16- 4630 

Aveo-Evoratt  Rasoorch  Lob.,  2~7Sl,  9-26,  9-108 
Battalia  Momorlal  Inst.,  2-351,  2-452,  2-567a,  2-594, 
2-643a,  2-700,  19-65,  19-94,  19-102,  19-105 
Boll  Aarosystams  Co.,  2-51,  2-^7a 
Ball  and  Howall  Rasaorch  Ctr.,  2-275 
Ball  Talaphona  Lab.,  Ine.,  2-477 
Bandix  Corp.,  7-71,  16-885a, 

Bandix  F.  E.  Corp.,  12-124 

Bandix  Systami  Div.,  2-301 

Bissatt-Barman  Corp.,  12-168 

BockamOllan,  2-785 

Boaing  Co.,  2-672a,  2-156,  2-91 

Bolt  Baranak  and  Nawmon  Inc.,  2-614,  12-171 

Brush  Barylllum  Co.,  16-889o 

Bryn  Mowr  Collaga,  21-2 

Callary  Chamical  Co.,  19-109 

aonea  Vou^t  Corp.,  2-243,  2-276,  2-278,  2-401,  2-546a 

Charles  Poyna  and  Associotas,  12-366 

Chicago  Medical  School,  19-81 

Chimica  Fislco,  2-356 

Chrysler  Corp.,  9-96 

Clamson  Collaga,  2-92a 

Climox  Molybdenum  Co.,  2-508 

Collins  Radio  Co.,  2-665 

Cook  Electric  Co.,  2-68,  2-553 

Cook  Rasoorch  Lab.,  2-309 


Cook  Tech.  Ctr.,  2-364 

Comall  Aaranoutlcal  Lob.,  Inc.,  l6-252a,  19-89 
Gveibla  Steal  Co.,  2-386a,  2-667 
CSF  Compognla  ganarala  iu  talographia,  12-482,  12-483, 
12-519 

Curtlss-Wright  Corp.,  2-318 
Cutlar-Hammar,  Ine.,  9-131,  12-477 
David  Clark  Co.,  2-601 
Danvar  Rseh.  Inst.,  2-1 1 1 
Documentation  Inc.,  12-426 
Douglas  Aircraft  Co.,  Inc.,  2-235a 
Dynolronics,  Inc.,  2- 198a 
E.C.I.,  12-287,  12-304 
Educational  Tasting  Sorvica,  19-67 
E.  I.  Du  Pont  da  Namours  and  Co.,  2-679 
Elaclric  Boot,  19-101 
Elaetro-Machonics  Co.,  12-311 
Elactronie  Communications  Inc.,  12-138 
Elactro-Optical  Systams,  Inc.,  2-89,  2-181,  12-292,  2-386, 
2-803,  12-420 

Eloctronics  Rasaarch  Lob.,  2-5,  2- 112b 
Engelhard  Ind.  Inc.,  12-174 
Esso  Rasaarch  and  Enginaaring  Co.,  2-254 
Fabric  Rasaarch  Lob.,  Ine.,  16-51 1o 
Fairchild  Camara  and  Instrument  Corp.,  2-502 
Fairchild  Strotos  Corp.,  2-310 
Field  Emission  Corp.,  7-55 
Firestone  Tire  ond  Rubber  Co.,  15’331a 
FMC  Corp.,  19-48 
Fordham  Univ.,  12-205 
Forest  Products  Lab.,  2-406,  2-464 
Forsvarats  Forskningsinstitutt,  12-453 
Fronkford  Arsenal,  2-238,  2-239 
Franklin  Inst.,  Labs.,  12-2a 
FSD  Space  Guidance  Canter,  12-227 
Gonaral  Aniline  and  Film  Corp.,  2-673 
Ganarol  Atronics  Corp.,  12-179 
General  Dynamics,  2-34,  2-45,  2-192,  2-214,  2-453, 
2-513«,  2-591,  7-63,  7-78,  7-81,  12-252,  13-18a 
Ganarol  Electric  Co.,  2-77,  2-109,  2-201,  2-230,  2-232a, 
2-630«v  7-85,  9-112,  9-122,  9-123a,  9-127,  9-128,  9-134, 
9-135,  9-136,  9-137,  10-12,  12-90,  12-118,  12-136, 
12-238,  12-240,  12-263,  12-264,  12-277,  15-294a, 
16-1840,  16-502a 

Gonaral  Elactric  Rasaarch  Lab.,  2-693a 
Gonaral  Precision,  Inc.,  2-41,  12-224 
Ganarol  Talaphona  ond  Electronics  Lob.,  Inc.,  2-151, 
2-205,  12-410,  2-586 
Georgia  Inst,  of  Technology,  2-151a 
Gionnini  Controls  Corp.,  2-234 
Goodyear  Aircraft  Corp.,  15-329a,  2-542,  15-329a, 

16-182a 

Grumman  Aircraft  Enginaaring  Corp.,  2-60a,  2-167,  2-171 
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Gulf  RutMich  and  Davalepmont  Co.,  2-368 
Gulton  Indutirlat,  Inc.,  2-67 
Halllcraflort  Co.,  12-30 
Horthow  Chom.  Co.,  3-69 
Hoxoltlno  Roioorch  Coip.,  2-641o,  12-351 
Hookor  Qiomieol  Coip.,  2-4a 
Horlxont,  Inc.,  3-731 
Hodcint  MonufaeiurIng  Co.,  2-727 
HRB-SIngor  Inc.,  12-5,  12-85,  12-301 
Hughot  Aircraft  Co.,  2-21,  7-93,  12-269,  12-332,  12-370, 
19-58,  19-87 

Hughot  Rotooreh  Lob.,  8-152 
III.  Phyt.  Intt.,  12-528,  12-531 
llllnolt  Intt.  of  Toeh.,  7-47 
Indlono  Univ.,  19-88 

Induttrlol  Biology  Rotooreh  and  Totting  Lobt.,  Inc., 

19-26 

Intt.  of  Adoon  Biology,  20-87 
Intornotionol  Lotox  Corp.,  19-19 
ITT  Fodorol  Lobt.,  2-247,  2-398,  2-779 
Jock  and  Hointz,  Inc.,  2-105a,  l6-85a 
Jontky  and  Balloy,  12-251,  12-3U  12-313 
Kano  Enginooring  Lab.,  12-212 
Kollott  Aircraft  Corp.,  16-734a 
Kont  Siato  UnIv.,  19-84 
Kolltmoi  Inttrumont  Co.,  2-494 
LAB  Corp.,  2-743a  > 

Laboratorl  dl  Elottroehlmlco,  2-357 
Laboratory  for  Eloctronlet,  Inc.,  2-419,  2-606a 
Lohigh  Univ.,  16-^0,  19-76 
Lottollt  and  Attoclotot,  Inc.,  2-480 
Lincoln  Lob.,  MIT.  Soo  Soctlon  10 
Lightning  and  Trontiontt  Rotooreh  Intt.,  2-493o 
LIndo  Co.,  8-199,  8-200 
Litton  Syttonit,  Inc.,  2-360,  2-51  lo 
Lockho^  AIrcroft  Corp.,  2-270,  2-308,  16-56a,  2-271, 
16-S6a 

Lockhood  Eloctronici  Co,,  2-116 
Lockhood-Goorgia  Co.,  2-347,  19-70 
Lovoloeo  Foundation  for  Modicol  Education  aid  Rotooreh, 
21-55 

Mognavox  Co.,  2-57 1 
MonLobt,  Inc.,  2-432,  16-893a 
Manufacturing  Lobt.,  Inc.,  16-181a 
Morquordt  Coip.,  2-487 

Martin  Co.,  2-99,  2-418,  12-319,  12-334,  12-425,  12-458^ 
12-476 

Mattochutotts  Intt.  of  Technology  (Lincoln  Lob.).  Soo 
Soetion  K) 

Mattochutont  Intt.  of  Technology,  2-1a,  2-3,  2-136a, 
2-2940,  2-296,  2-371a,  2-399,  2-463,  2-60la,  15-603a, 
19-35 

Mellon  Intt.,  2-22a 

Molpar,  Inc.,  2-70,  12-282^  12-336,  16-98a,  19-110 

Mlomi  Univ.,  19-57 

Mieromoga  Corp.,  12-318 

Micro  State  Elec  Corp.,  12-367 

Microwave  Attoelatoi,  Inc.,  12-305,  12-444,  12-480 

Midwett  Rotooreh  Intt.,  2-215,  2-519o,  15-627a 


Mhtnoapol I t-Honoy wol I  Rogulotor  Co.,  2-174a,  2-370, 
2-488,  2-603a,  l6-651a,  19-90 
Mllhrat,  Inc.,  9-131 

MITRE  Corp.,  10-33,  10-34,  10-214,  10-283 

Montonto  Rotooreh  Corp.,  2-42,  2-743,  2-896,  15-191a 

Molorala  Inc.,  2-546,  12-447 

Mount  Vornon  Rotooreh  Co.,  2-274 

McDonnell  Aircraft  Corp.,  2-62a,  2-392a,  2-552a,  2-778 

Normeo  Indutiriot,  Inc.,  2-356a 

Normco  Rotooreh  and  Dovolopmont,  2-218a 

Notional  Bureau  of  Stondordt,  2-304,  12-339,  12-402, 

15- 6450 

Notional  Carbon  Co.,  16-18b,  16-72a,  12-257 
Notional  Engineering  Science  Co.,  7-30 
Notional  Rotooreh  Coip.,  2-600 
Notional  Scientific  Lobt.,  12-399,  12-471 
Naval  Ordnance  Lob.,  2-9a 
Now  England  Motoriolt  Lob.,  Inc.,  16-199a 
Now  York  Univ.,  2-152 

North  American  Aviation,  Inc.,  2-26,  2-1 19a,  10-44 
Northrop  Corp.,  2-473,  17-6 
Northwoitom  Univ.,  16-866a,  20-96 
Nortronict,  5-8 

Norwogicn  Dofonio  Rotooreh  Ettablithmant,  12-450, 
12-451,  12-452,  12-455,  12-456,  12-486,  12-487 
Nuclear  Coip.  of  America,  12-116 
Nuclear  Motolt,  Inc.,  16-I32a 
Ohio  Stoto  Univ.,  2-377,  2-666,  2-805,  12-341,  12-344, 
19-93,  19-107 
Rodiation,  Inc.,  16-67a 

Radio  Corp.  of  America,  2-324,  2-529,  2-639,  6-10,  7-84, 
10-39,  10-40,  12-141,  12-142,  12-177,  12-178 
Raytheon  Co.,  2-113,  2-768,  12-150,  12-323 
RCA  Lobt.,  2-269 

RCA  Service  Co.,  6-5,  6-6,  6-7,  6-9,  19-98 

RCA  Victor  Co.,  2-589o 

Ronttolaor  Polytechnic  Intt.,  2-660 

Republic  Aviation  Corp.,  2-95a,  2-674,  2-675,  2-682a, 

16- 517a,  19-85 

Rotooreh  Chemical  t,  16- 123a 
Rocketdyne,  2-319 

Packard  Bell  Electronict  Corp.,  12-340 

Patodeno  Foundation  for  Medical  Rotearch,  20-99 

Phy.  Intt.,  12-529,  12-530,  12-531 

Philco  Corp.,  12-371 

Picker  X-Ray  Corp.,  2-519 

Plaimodyno  Corp.,  2-259,  2-320,  16-251a 

Polaeoat  Inc.,  2-305,  19-46 

Polytechnic  Intt.,  2-69a,  12-143,  12-234,  12-283,  12-284, 
12-288,  12-290,  12-296,  12-418 
Pratt  and  Whitney  Aeft  Corp.,  2-354,  2-442 
Purdue  Univ.,  2-611 
Ohio  State  Univ.,  12-235 
Saint  Louit  Univ.  School  of  Medicine,  19-69 
Service  Bureau  Corp.,  18-5,  18-9 
Shell  Dev.  Co.,  2-687o 
Shockley  Trantittor,  12-405 
Smyth  Reteareh  Attociatot,  12-137 
Solid-State  Electronict  Lab.,  2-33 
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Soulhom  Rotoorch  Inst.,  2-381 
Seuthwott  RoMorch  Init.,  12-197,  2-S29ig  2-705<^  19-S3 
Spoeolobt,  Inc.,  19-SB 
Spoeo  Recovery  Sytfonit,  Inc.,  2-42So 
Space  Technology  Lobe.,  Inc.,  2-10%  3-208,  5-7,  9-58, 
12-353,  13-25 

Sperry  Gyreecepe  Co.,  2-80,  12-300,  12-308,  12-364, 
12-368,  12-413 
Speiry  Phoenix  Co.,  2-61 

Sfonferd  Reeearch  Inst.,  2-95,  3-359,  2-373a,  2-536,  7-22, 
7-33,  12-164,  12-183,  12-18<  12-185 
Stanford  Univ.,  2-47,  8-218,  12-387 
Sunditrond  Aviotlon-Denver  Engineering  and  Totting 
Lab.,  2-373 

Sylvonia  Electric  Produeti  Inc.,  2-446 
Sylvonio  Eleetrenie  Lob.,  I2-Itt 
Sylvonia  Electronic  Syitemt,  2-307,  12-213,  12-285, 
12-299,  12-310 

Syrocute  Univ.,  12-188,  12-317,  12-469 
Syttomt  Lobi.,  12-193 
Sytfemt  Technology  Inc.,  2-279,  2-3440 
TAPCO,  2-241 

Technical  Reteorch  Group,  Inc.,  2-9 
Technical  Operotloni,  Inc.,  2-732a 
Technology  Inc.,  2-628 
Telecomputing  Coip.,  2-450,  16-791a 
Texas  Christian  Univ.,  21-32,  21-33,  21-34,  21-35 
Texas  Instru.  Inc.,  2-350 
Thermo  Electron  Engineering  Corp.,  2-598 
Thompson  Romo  Wooldridge,  Inc.,  2-240,  2-292,  2-697a 
TRG,  Inc.,  2-530,  12-382,  12-438 
Tufts  Univ.  School  of  Medicine,  21-44,  21-45,  21-46, 
21-47 

Union  Carbide  Consumer  Products  Co.,  19-56 
U.S.  Naval  Radiological  Defense  Lab.,  2-558a 
United  Aircraft  Carp.,  10-216,  10-217 
.United  Engineers,  Inc.,  2-S09o 
United  States  Rubber  Co.,  2-43 
Univ.  of  Akron,  2- 16a 


Univ.  of  Arisono,  3-191 
Univ.  of  Californio,  2-35,  2-36,  16-370a 
Univ.  of  aicoge,  2-159,  3-461 
Univ.  of  Cincinnati,  2-S2Aa,  2-771 
Univ.  of  Dayton,  2-331 
Univ.  of  Denver,  2-110,  2-115 
Univ.  of  Illinois,  2-589,  2-643,  2-730,  12-236,  12-313x, 
12-385 

Univ.  of  Kentucky,  21-50 
Univ.  of  London,  2-30Sa 
Univ.  of  Louvain,  12-527 

Univ.  of  Michigan,  2-153,  2-335a,  2-566a,  2-710,  12-243, 
16-276b,  18-4 

Univ.  of  Minnesota,  2-231,  2-S87a,  2-605a,  16-540a 
Univ.  of  Nevada,  2-380 
Univ.  of  Padova,  10-209 
Univ.  of  Paris,  2-593 
Univ.  of  Pennsylvania,  12-244,  20-70 
Univ.  of  Southampton,  2-425,  2-680,  2-681,  2-701,  2-706 
Univ.  of  Texas,  2-l05b,  2-393 
Univ.  of  Utah,  9-86,  21-51 
VARO  Inc.,  12-431 
Vertol  Div.,  2-523a 
Vitro  Lobs.,  2-306o 
Vought  Astronautics,  2-538 
Waterways  Experiment  Station,  7-56 
Wotkins-Johnson  Co.,  2-635a,  2-711a,  12-327,  12-424, 
12-468 

Weber  Aircraft  Corp.,  2-242 
WECO,  10-159 

Western  Electro-Acoustic  Laboratory,  Inc.,  19-21,  19-22, 
19-23,  19-24,  19-25 

Westinghouse  Defense  Center,  2-569,  12-276 
Westinghouse  Electric  Corp,,  2-245,  2-341,  2-397,  2-506 
2-670,  2-7230,  2-781,  12-140,  12-407,  15-57Sa 
Westinghouse  Reseorch  Lab.,  2-533 
William  H.  Johnston  Labs.,  Inc.,  2-10 
Wyandotte  Chemicols  Corp.,  2-30 
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AF  04(611)8012,  1347 

AF  29(601)4568,  7-55 

AF  04(647)269,  9-112 

4586,  7-102 

305,  9-83 

4596,  7-93 

617,  9-123a,  9-127,  9-128,9-134,  9-135,9-136, 

4744,  7-71 

9-137 

4893,  7-78,  7-81 

644,  13-18a 

4953,  7-63 

745,  9-86 

5159,  7-82 

AF  04(694)1,  9-58 

6104,  7-56 

13,  9-122 

AF  30(602)1511,  12-140 

18,  9-112,  9-133a 

1745,  12-174 

25,  9-96 

1894,  12-149 

29,  9-131 

1934,  12-312,  12-313 

33,  9-26,  9-108 

1968,  12-90,  12-118,  12-263,  12-264,  12-277 

158,  9-126 

12-283 

AF  04(695)10,  1325 

2027,  12-116 

AF  08(606)3413,  6-5,  6-6,  6-7,  6-9,  6-10 

2055,  12-238 

AF  08(635)1636,  2-109 

2065,  12-213 

1938,  2-115 

2084,  12-137 

1958,  2-113 

2105,  12-351 

2030,  2-114 

2129,  12-240 

2096,  2-116 

2141,  12-197 

2109,  2-111 

2149,  12-284,  12-288,  12-290 

2164,  2-103 

2162,  12-341 

486,  2-110 

2166,  12-344 

AF  18(600)1922,  19-89 

2196,  12-252 

m 

AF  19(600)36660,  10-159 

2203,  12-224 

W 

39852,  10-33,  10-34,  10-283,  10-285 

2213,  12-143,  12-234,  12-296,  12-418 

AF  19(604)5881,  1312 

2214,  12-235 

7375,  10-211,  10-286 

2222,  12-136 

7400,  13114,  10-117,  10-118,  13125,  13127, 

2235,  12-171 

13128,  10-1.30,  10-132,  13135 

2249,  12-257 

8041,  1339 

2270,  12-205 

8079,  10-40 

2274,  12-5 

8427,  1344 

2286,  12-399,  12-471 

AF  19(626)16,  10-216,  10-217 

2290,  12-332 

AF  19(628)500,  10-116,  10-119,  10-120,  13121,  13126, 

2297,  12-138 

13129, 10-131,  10-133,  13134,  13136, 

2X3,  12-243 

13137,  10-138,  10-139,  10-140 

2336,  12-431 

AF  29(600)3300,  5-7 

2344,  12-244 

2984,  5-8 

2359,  12-1.41,  12-142,  12-177,  12-178 

AF  29(601)1760,  7-66 

2371,  12-368 

2806,  7-84 

2381,  12-366 

2832,  7-43 

2384,  12-221 

2838,  7-» 

2X5,  12-339,  12-402 

2856,  7-41 

2386,  12-1«>0 

4283,  7-33 

2392,  12-164,  12-183,  12-184,  12-185 

4312,  7-47 

2394,  12-193 

4341,  7-74 

2395,  12-340 

4363,  7-22 

2401,  12-480 

4417,  7-28 

2405,  12-1X 

4418,  7-85 

2406,  12-371 

4502,  7-61 

2413,  12-2X 

4526,  7-69,  7-70 

2414,  12-319,  12-476 
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AF  30(602)2413,  12-370 

2417,  12-179 

2418,  12-227 

2421,  12-285 

2422,  12-424 

2432,  12-168 

2433,  12-413 
2445,  12-85,  12-301 
2447,  12-212 
2430,  12-353 

2456,  12-313X,  12-385 

2457,  12-287 

2458,  12-356 
2496,  12-180 

2511,  12-345,  12-477 
2515,  12-282 
2519,  12-311 
2521,  12-2a 

2525,  12-318 

2526,  12-300 
253%  12-364 

2536,  12-124 

2537,  12-251 
2545,  12-444 
2556,  12-405 
2558,  12-407 
2567,  12-150 
2575,  12,387 
2587,  12-336 
2589,  12-310 

2595,  12-410 

2596,  12-269 

2609,  12-372 

2610,  12-382 
2614,  12-398 
2616,  12-426 
2626,  12-304 
2631,  12-367 
2638,  12-276 

2646,  12-317,  12-469 

2656,  12-305 

2657,  12-400 
2673,  12-323 

2676,  12-334,  12-458 
2694,  12-327,  12-468 
2699,  12-354 
2702,  12-425 
2710,  12-292,  12-420 
2744,  12-438 
2751,  12-388 
AF  30(635)11201,  12-447 
16150,  12-389 
19455,  12-1610 
19854,  12-299 
9544,  12-308 
AF  33(600)36806,  2-446 
39392,  2-711a 
39536,  19-19 
39643,  2-426a 


AF  33(600)39852,  10-214 
3996%  2-70 
41670,  2-67 
42449,  2-240,  2-241 
41452,  2-51  lo 
42988,  2-450 
7005,  16-2520 
7-39B,  2-239 
AF  33(604)34291,  2-665 
37505,  2-571 
AF  33(616)2088,  2-743o 
3991,  2-493a 
5017,  15-329a 
5479,  2-605O 
5489,  2-296 
5624,  19-57 
5711,  2-43 

5744,  19-21,  19-22,  19-23,  19-24,  19-25 

5766,  2-2320 

5794,  15-6270 

5815,  16-578a 

5914,  2-805 

5917,  2-239,  15-294o 

5929,  2-9o 

594,  15-6450 

5947,  19-56 

6008,  19-35 

6009,  2-309 

6010,  16-1820 
6017,  2-238 
6066,  16-5170 
60-3,  2-558o 
6053,  16-7340 
6101,  2-304 

6106,  2-406,  2-464 

6107,  19-93 
6)20,  2-3 
6129,  2-558o 
6146,  19-88 
6179,  19-76 
6194,  16-866a 
6200,  16-1990 
6222,  2-69o 
6235,  2-477 
6284,  2-5660 
6296,  16-502a 
6354,  2-432 

6372,  16-276b 

6373,  2-399 
6376,  2-201 
6400,  2-60o,  2-167 
6405,  2-269 
6441,  2-6350 
6450,  2-567a 
6455,  2-231 
6526,  2-380 
6540,  16-889a 
6561,  2-95 
6576,  2-235o 
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AF  33(616)6578,  2-393a 
6600,2-350 
6607.  2-331 
6610,  2-6030,  16-6510 
6612,  2-245 
6615,  2-639 
6624,  2-484 
6630,  16-3700 
6649,  16-560 
6653,  2-2870 
6678,  2-6410 
6737,  16-791a 
6757,  2-60  lo 
6764,  2-6O60 
6804,  2-1360,  2-371a 
6819,  I6-88S0 
6829,  16-123a 

6837,  16-8930 

6838,  16-181a 
6840,  16-463a 
6846,  2-171 

6870,  2-92o 

6871,  2-105a,  16-85a 
6874,  16-251a 
6882,  1S-404a 

6888,  2-351 

6889,  19-81 

6915,  1618b,  16-72a 
6918,  2-685 
6920,  16316a 
6924,  2-45 
6938,  2-62a 
6946,  2-480 
6965,  2- 16a 
6968,  2-22a 
6974,  2-80 
6976,  2-303 
6980,  2-151a 
6986,  16167a 
6992,  2-732a 
6998,  16331a 
7043,  2-643,  2-589 
7050,  2-706a 

7055,  2-519a 

7056,  2-529x 
7077,  19-69 
7088,  1671a 

7094,  2-344a 

7095,  2-159 
7115,  2-218a 
7120,  16-68a 

7123,  2-528o 

7124,  2-1a 
7132,  19-57 
7139,  2-35,  2-36 
7157,  16-132a 
7209,  2-705a 
7233,  19-20 
7252,  2-21 


AF  33(616)7257,  2-643a 
7269,  19-107 

7276,  2-443 

7277,  2-95a 
7288,  2-667 
7290,2-61 
7292,  2-523a 
7296,  2-356a 
7302,  2-152 
7327,  2-260a 
7333,  2-305 
7346,  2-386 
7354,  2-174a 
7361,  19-48 
7364,  16-98o 
7368,  2-6970 

7376,  2-3860 

7377,  2-373a 
7393,  2-34 
7396,  2-630a 
7416,  2-710 
7420,  2-44,  2-155 
7422,  2-513a 
7424,  2-453 
7427,  2-509a 
7433,  2-307 
7436,  2-192 
7440,  2-628 
7450,  2-771 
7454,  2-674,  2-675 
7459,  2-781 
7463,  2-51 

7485,  2-693a 
7488,  2- 198a 
7497,  2-418 
7502,  2-254 
7507,  2-151 

7528,  2-69 

7529,  2-68,  2-553 
7542,  2-153 
7553,  2-5,  2-1 12b 
7587,  2-540 
7607,  19-70 
7624,  2-294a 

7626,  2-538 

7627,  16-51  lo 

7630,  2-335a 

7631,  19-86 

7632,  15-762a 
7636,  19-84 
7648,  15-603a 

7655,  2-230 

7656,  2-561  / 

7657,  2-279 
7667,  2-687a 

7676,  2-214 

7677,  2-191 

7678,  2-10 
7680,  2-546 
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Fourth  Quortor 


AF  33(616)7688,  2-594 
7689,2-359 

7693,  2-377 

7694,  2-26 
7696,  2-529 
7714,  16-184a 
7717,  19-53 
7720,  2-401 
7724,  2-620a 

7726,  2-33,  2-47 

7727,  2-306« 

7728,  19-109 

7729,  2-368 
7733,  2-700 
7735,  2-42 
7739,  2-421 

7743,  2-614 

7744,  2-327 
7750,  19-98 
7754,  19-68 
7760,  2-666 
7764,  2-234 

7795,  19-67 

7796,  2-292 

7797,  2-682a 

7798,  2-30 
7808,  2-459 
7811,  2-208 
7832,  2-270,  2-271 
7842,  2-506 
7847,  2-91 

7853,  15-191a 

7854,  2-542 

7855,  2-354 
7861,  2-494 

7867,  2-419 

7868,  2-589a 

7869,  2-9 
7872,  2-721 
7875,  2-215 
7879,  2-X1 
7883,  2-463 
7888,  15-5750 

7898,  2-156 

7899,  2-552a 

7902,  2-530 

7903,  2-324 

7911,  2-373 

7912,  2-723a 
7923,  2-242 

7930,  2-508 

7931,  19-26 

7932,  2-275 
7934,  2-546a 
7936,  2-77 

7939,  2-89 

7940,  2-398 

7963,  2-40 

7964,  19-91 


AF  33(616)7968,  19-105 
7969,  19.« 

7975.  2-162 

7976,  2-99 

7994,  2-105b,  2-393 

8007,  2-320 

8008,  19-101 
8011,  2-181 
8016,  2-660 
8020,  2-533 
8028,  19-58 
8033,  2-553a 
8035,  2-308 
8040,  2-519 
8047,  2-310 
8056,  19-92 
8065,  2-586 
8069,  2-673 
8072,  2-488 
8088,  2-347 

8105,  2-63 

8106,  2-778 
8110,  2-526 
8115,  2^1 
8128,  2-364 
8144,  2-195 

8147,  2-341 

8148,  2-41 

8167,  2-502 

8168,  19-87 
8173,  2-259 
8175,  2-205 
8177,  2-730 
8179,  2-591 
8190,  2-442 
8193,  19-85 
8197,  2-278 

8204,  2-598 

8205,  2-381 
8231,  2-397 

8241,  2-6730 

8242,  2-473 
8246,  2-276 
8250,  2-569,  2-601 
8253,  2-679 
8261,  2-500 
8263,  2-417 
8265,  2-243 
8267,  19-102 
8283,  2-611 
8287,  2-6250 
8294,  2-274 
8307,  2-370 

8309,  16-670 

8310,  2-587o 
8316,  2-318 

8323,  2-1 19a,  2-560 
8325,  2-670 
8337,  2-499 
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AF  33(616)8349,  19-90 
8353,3419 
8366,2-727 
8377,  2-487 
8387,  2-452 
8400,  2-309 
8413,  2400 
8431,  19-94 
8435,  19-110 
8464,  2-287 
8463,  2-743 
8468,  2-536 
8493,  2-803 
85U  2-247,  3-779 

AF  33(657)7047,  2-672a 
7136,  3-348 
7167,  2-S98a 
7387,  2-896 
7450,  19-46 
745%  16-540a 
7715,  2-360 
7791,  2-768 

AF  40(600)1000,  So#  Section  8 
930,  8-218 

944,  8-200 

945,  8-199 
948,  8-152 

AF  41(657)16,  20-70 
249,20-87 


AF  41(657)269,  18-4 
311,  21-31 

321,  21-44,  21-45,  21-46,  21-47 

323,  21-32,  21-33,  21-34,  21-35 

324,  18-6 
330,  21-55 
33%  21-50 
340,  21-2 

357,  20-99 
381,  18-7 
402,  18-5 
405,  17-6 
412,  18-9 
418,  20-96 

AF  61(052)144,  2-356 
144,  2-357 

154,  12-528,  12-529,  12-530,  12-531 

166,  12-527 

175,  2-305a 

295,  10-209 

332,  2-681 

338,  3-593 

358,  2-425 

504,  2-680,  2-701,  2-706 
519,  12-482,  12-483,  12-519 
522,  2-785 

531,  12-450,  12-451,  12-452,  12-453,  12-455, 
12-456,  12-486,  12-487 
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0034Q-10.  3-52 
-12.  3-S4 
-13,  3-«1 
-14,  3-63 
0(11-4122),  2-159 
0(2-3145).  16-85a 
0(3-3145),  2-697a 
1080,  7-30,  7-33,  7-43,  7-47,  7-56 
1112,  12-345,  12-477 
1(1-3048),  2-625a 
1309,  2-274,  2-614,  2-504,  2-536 
1315,  2-705a 
1347,  2-373a,  2-452 
1350,  2-136a,  2-371a 

1362,  2-238,  2-239,  2-242,  2-243,  2-276,  2-404,  2-628, 

15- 329a 

1366,  2-270,  2-271,  16-56a 
1366-14,  2-682a 

1367,  2-62o,  2-63,  2-95<i,  2-152,  2-235o,  15-627a,  16-517o, 

16- 7340 

1368,  2-356a,  2-392a,  2-418,  2-706o 

1369,  2-43,  I6-88S0 

1370,  2-44,  2-155,  2-156,  2-425,  2-463,  2-523o,  2-601a, 
8-203,  8-211 

1417,  2-595 

1425,  2-546a 

1426,  2-445,  16-2S1a 
1428,  15-294a 

1431,  2-5S2a,  16-S02a 
1448-50956,  2-477 
1466,  2-778 
1610,  2-533 
1(620-4431),  2-494 

1710,  19-20,  19-67,  19-70,  19-77,  19-107 

175,  12-438 

1831,  7-67,  7-78,  7-81 

1978,  12-140,  12-308 

1980,  12-356 

200A,  2-112 

2(1-3066),  2-304 

2806,  10-41,  10-48,  10-191,  10-218 

2858,2-110,2-111,2-115 

3044,  2-268,  2-574,  2-643o,  2-705o,  2-760,  2-761,  2-815, 
15-191a,  I6-680 
3044-03,  2-541 
-04,  2-541 
-05,  2-541 

3048,  2-91,  2-254,  2-259,  2-361,  2-368,  2-574,  2-687a 
3066,  2-303 

3141,  2-487,  2-650,  2-673a 

3145,  2-42,  2-67,  2-68,  2-69,  2-89,  2-105o,  2-162,  2-240, 
2-241,  2-245,  2-294a,  2-320,  2-324,  2-427a,  2-484, 
2-513a,  2-723a,  16-578a 


3155,  8-150,  8-171 
3304,  2-310 

3478,  12-164,  12-184,  12-185 

3801.2- 114 
3805,  2-109 

3850.2- 113 
4027,  12-340 
4040,  2-247,  2-779 
4077,  2-195 

4107,  2-9o,  2-198o,  2-307,  2-553o,  2-71  la,  16-67a 

4122,  2-666 

4144,  2-296 

4150,  2-335a,  2-605a 

4156,  2-153,  2-231,  2-446,  2-529,  2-635a 

4159,  16-98o,  2-1 12b,  2-803,  2-350,  2-21,  2-567a,  2-47, 
2-33  2-5 

4160,  2-191,  2-419 

4161,  2-721 

4335,  2-9,  2-70,  2-370,  2-586,  2-589a,  2-611,  2-620a, 
2-641a,  2-672a,  2-768 

4357,  2-34,  2-95,  2-192,  2-364,  2-453,  2493o 
4427,  2-473 
4431,  2-80,  2-488 
4437,  2-717 

4505,  12-235,  12-236,  12-313x,  12-319,  12-385,  12-476 

4506,  12-138,  12-141,  12-142,  12-150,  12-174,  12-178, 
12-179,  12-190,  12-238,  12-287,  12-304,  12-305, 
12-317,  12-323,  12-327,  12-332,  12-334,  12-351, 
19-354,  12-366,  12-370,  12-371,  12-382,  12-400, 
12-420,  12-443,  12-458,  12-468,  12-469 

4519,  12-136,  12-171,  12-211,  12-224,  12-282,  12-298, 
12-335,  12-336,  12-344,  12-362,  12-391,  12-425 
4537,  12-299 

4540,  12-124,  12-221,  12-311,  12-339,  12-402 

4562,  12-389 

4594,  12-372.  12-426 

4700,  2-183 

4776,  2-348,  16-463 

4778,  7-55,  7-84 

4780,  7-71 

5043,  2-546 

5177,  5-7,  5-8 

5219,  2-359 

5227,  2- 105b,  ^393 

5237,  2-151,  >589,  2-606o,  2-643 

5519,  1>269,  12-405,  12-407,  12-410 

5534,  1>205,  12-398 

5535,  12-442 
5545,  12-244 
5556,  12-5 

5561,  12-90,  12-118,  12-212,12-263,  1>264,  12-276, 
12-277,  12-364,  12-388,  12-431 
5570,  12-399 
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5573,  13-243,  1^300,  12-318,  12-353,  l>368.  12-387. 
1^413,  1^424 

5703,  1>252 

5704,  7-103,  7-108 

5776,  7-22,  7-61,  7-66,  7-69,  7-70,  7-76,  7-85,  7-102 

5797,  7-28,  7-49,  7-106 

5798,  7-50 

6065,  2-287,  ^S87a,  2-413,  8-185,  16-18%,  16-276l> 

6075,  2-526,  2-685 
6077,  3-309 

6146,  3- 119a,  2-560,  2-805 
6190,  2-41 
6220,  2-497 
6237,  2-429 

6272,  ^500,  2502,  2-673,  2-732a 

6301,  19-19,  19-46,  19-84,  19-92 

6302,  19-26,  19-30,  19-64,  19-109,  19-110,  19-119,  19-120 
6336,  2601 

6373,  19-53,  19-59,  19-68,  19-75,  19-90,  19-94.  19-102 
649P,  12471 
6502,  12310 
653A,  4-20 

6892,  17-5,  17-20,  17-24 

6893,  17-16,  17-21 
6906,  2-399,  2-598a 
6950,8-152,8-183 

7021,  2-69a 

7022,  15-316a  16-866a 

7023,  21a,  2-305a 

7062,  2305,  2306a,  2308,  2-533 

7163,  19-35,  19-88 

7164,  19-48,  19-91,  19-101 

7165,  2519a,  19-86 

7183,  19-33,  19-65,  19-76,  19-93 

7184,  245,  19-55,  19-57,  19-58.  19-60,  19-73,  19-74, 
19-85,  19-87,  19-89,  19-100,  19-103,  19-105 

7210,  2-743a 

7222,  19-69,  19-83,  19-98,  19-106 
7231,  19-21,  19-22,  19-23,  19-24,  19-25,  19-45,  19-56, 
19-62,  19-63,  19-66,  19-81 
7312,  2-205,  2-432,  2-499 
7320,  2435,  2-457,  2542,  2-569,  2727 
7320-02,  2-613 

7340,  2-4a,  2-22a,  2-151c,  2-218a,  2-260,  2-263,  2-312o, 
2-372,  2-400,  2-443,  2-558o,  2-569,  2-738,  15-331o, 
16-2520,  16-7910 

7342,  2-16a,  2-30,  2-660,  8-202,  15-603o,  16-167o 

7350,  2-92a,  2-260a,  2-700,  16-18b,  16-72o,  16-184o, 
16-889a 

7351,  2292,  2327,  2-354,  2-442,  2-561,  2-566o,  2670, 
2-680,  2-681,  2-701,  2-706,  2730,  2781,  2785, 

15- 404a,  15-5750,  16-123o,  16-132o,  16-181a, 

16- 540a,  16-8930 
7351-01,  2508,  2-594 

-03,  2181,  2-667 

7353,  2-99,  2-329,  2-331,  2357,  2-388,  2593 
735205,  2-356 

7360,  210,  2275,  2381,  2461,  2519.  2530,  2540, 
2-596,  2-743,  2771,  16-71o,  16-370o,  16-463 
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73604)1,  2633 
7364,  2519,  25280 
7367-01,  2575 

7371,  2269,  2630a,  2683,  2693a 
7381,  2201,  2215,  2230,  2315,  2351,  2386a,  2392a 
2394,  2-401,  2-406,  2421,  2464,  2480,  2506, 
2529)1,  2670,  2710,  2781,  15-645a,  15-762a, 

16- 18b,  16-720,  16-1990 
7381-03,  2524 
7659,  8-190 
7717,  18-4,  18-7 
7719,  18-5,  18-8,  18-13 
7753,  20-77,  20-84 

7755,  20-96 

7756,  20-70,  20-78,  20-90,  20-92,  20-93,  20-95,  20-101, 
20-102,  20-108,  20-111 

7757,  20-99 

7758,  20-87,  20-100 
7778,  8-199,  8-200 
7806,  7-62 

7811,  7-63,  7-72,  7-74,  7-82,  7-105 

7812,  7-37 
7817,  16-720 
7826,2-116 
7831,  3-56,  3-66 

7850,  17-18,  17-22,  17-23 
7930,  17-6 

8128,  2-232a,  2-591,  2-674,  2-675,  2-81 1 
8151,  2-426a,  16-51  lo 

8170,  2-278 

8171,  7-41 

8173,  2-214,  2-373,  2-377,  2-386,  2-397.  2-398,  2-450, 
2-459,  ^553,  2-600,  2-639,  2-896 
8219,  2-60a,  2-167,  2-171,  2-208,  2-279,  2-287o,  2-344o, 
2-347,  2-538,  8-187 

8222,  2-234,  2-341,  2-360,  2-380,  2-511a 

8224,  2-318,  2-319,  2-417 

8225,  2-35,  2-36,  2-61 

8226,  2-3,  2-51,  2-77,  2-174o,  2-301,  2-603a,  16-651o 

8237- 02,  21-44,  21-45,  21-46,  21-48 
-38,  21-47 

-39,  21-50 

8238- 20,  21-55 

8240- 19,  21-53 

8241- 23,  21-36,  21-38 
-32,  21-2,  21-51 

8242- 1,  21-29 

8243- 11,  21-32,  21-33,  21-34,  21-35 
8503,  12-341 

8505,  12-143,  12-296 

8950,  8-208,8-213 

8951,  8-164 

8952,  8-218 

8953,  8-^154,  8-178,  8-188,  8-U5,  8-205 
9010,8-176,8-179,  8-219,  8-226 
9015,  8-180 

9018,  8-147 
9057,  2-571,  2-665 
9071,  8-193 
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Feurih  Quortwr 


921X,  ^490  ESP  01223,  7-40 

921X-0140(M>1,  7*nS  \  TEE.401 1-15,  2-598 

9670,10-191  WS  3988,  7-110 

9674,  10-55 
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25-SECONDARY  REPORT  NUMBER  CROSS-REFERENCE  LIST 
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A24-4,  12-224 

FZX.148,  2-591 

RLF-3854-1,  2-546 

A79.9-5.0.27,  2-307 

GA-2823,  2-214 

RM  229,  12-458 
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Bermutrona , 

aa  high  power  millimeter  wave  sources,  12-353 
Beryllium, 

composite  materials  for  aerospace  structures, 
2-706a’ 

fabrication  processes  for,  2-706* 

Beryllium  alloys, 

ultrarapid  quenching  of,  2-181 
Beryllium  oxide, 

supports  for  microwave  tube  helices,  2-153 
Bibliographies, 

of  damping  properties  of  nonmatalllc  mate¬ 
rials,  16-540a 

of  effects  of  motion  on  human  perf oroiance , 
19-77 

of  human  engineering  In  remote  handling,  19- 
58 

of  low  temperature  performance  of  electronic 
devices,  12-425 

of  Soviet  books  on  radio  technology  and  elec¬ 
tronics,  10-136 

of  stress  relaxation  phenomena,  }5-71a 
of  thermodynamics  of  refractory  materials,  2- 
260a 

Bloastronautlcs , 

vibration  simulation  for  research  In,  2-743a 
Bloalectrlclty, 
review,  2-377 

Bloelectronlcs.  See  Clocks. 

Biological  phenomena, 

relating  to  communication,  2-6^a 
Blades, 

axial  flow  compressor,  fatigue  of,  8-168 
Blood, 
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C02  praitura  ehangatt  aftaet  on  brain  oxygan- 
ation,  20-70 

group  ayataaa  tn  aan  and  ehlapanaaa,  17-5 
UDMI  In,  19-120 
Blood  flow, 

cutanaoui,  ralatlon  with  akin  tamparatura  and 
•wanting ,  19-69 
Blood  group • 

micro  mathoda  tor  taating  of,  17-20 
Bodiaa.  (Saa  alao  Wing-body  conbinatlona. ) 
in  aubaonie  waka  of  ogival  Cylindara,  drag 
of,  2-Se7a 
Body  orientation, 

•ftacta  on  viaual  acuity,  19-74 
Bomarc  B  miaallaa, 

category  11  teat  and  avaluation,  2-112 
Bomb  carriara, 

P-100  aircraft  evaluation  of,  7-60 
Bombara , 

•tratagic,  auapanaion  and  ralaaaa  ayatama  for, 
7-108 

Bomb  racka,  7-103 
Bomba, 

praproduction  taating  of,  7-115 
Bonding, 

axo-flux,  of  matal  aandwich  panala,  2-21Ba 
Booatar  rockata, 

Atlaa  109-D,  Invaatigation  of  racoverad  frag- 
manta  of,  7-78 

flight  control  ayatama  for,  2-174a 
Saturn  SA-5,  baaa  heating  and  praaaura  on 
model  booater  efterbodlea  of,  8-147 
Boranea.  Saa  Organobbranca. 

Boundary  layara, 

turbulent,  preaaure  fluctuationa  in,  2-425 
Brain  oxygenation, 

affect  of  blood  COj  preaaure  changaa  on, 

20-70 

Braaing  alloya, 

volatile  filler,  15-404e 
Breathing  apparatua, 

oxygen  from  watar  elactrolyaia  for,  19-94 
aafety  of  high  preaaure  oxygen,  19-102 

Cadmium.  See  Nlckal-cadmium  batteriea. 

Cadmium  aulf ide, 

alngle  cryatala  and  filma,  growth,  annealing, 
etching  and  orientation  of,  2-69 
vacuum  evaporated  fllma  for  aolar  cella,  2-69 
Cadmium  aulf Ida  cryatala, 

electric  polarlaatlon  of,  12-527 
photo-magneto-elcctrlc  behavior  of,  12-527 
Calcium, 

effect  on  frog  heart  tranamembrane  potentlala 
of,  20-100 
Calculatora , 

aatalllte  look  angle,  12-391 
Cameraa , 

high  apeed  rotating  mirror  framing,  field 
ahlft  In,  7-76 
high  apeed  atraak,  2-596 
Capacltora, 

high  preaaure  gaa  coaxial,  for  high  apeed 
tranafar,  7-84 

Capaulea.  (Saa  alao  Eacapa  capaulea.) 

food  preaarvlng,  19-53 
Caravelle  aircraft, 

rear  atructural  panel  vibration  analyala  In, 


2-681 
Carbidaa , 

rafraetery,  plaama  Jat  apraying  of,  2-201 
Carbon  monoxida, 

tiM  atandard,  12-257 
Carbon  dioxida, 

low  ttamparatura  adaorption  by  aynthotic 
•aolitaa  of,  2-560 
Careinotrona , 

O-typa,  ••  aubailllBatar  wava  ganaratora, 
12-482,  12-483,  12-519 
Caatlng, 

vacuum  arc,  of  DK>lybdanum  and  tungatan  al¬ 
loya,  2-508 
Catapulta, 

rocket,  faaaibllity  of  liquid  propallanta  in, 
2-239 
Cathodaa , 

hollow,  for  thermionic  eonvertara,  2-723a 
hydrogan-diffuaion  in  watar  alactrolyaia,  19- 
94 

CCIS  (Command  Control  Information  Syatem), 
data  procaaalng  ayatam  program  for,  10-120 
CDC  1604  computer, 

meaa  point  trajectory  program  for,  7-49 
Ceramic  foama, 

for  barylllum  compoaita  aeroapaca  atructurea, 
2-706a 

Ceramic-metal  cella, 

thermally  activated,  energy  convaralon  mach- 
enlam  of,  2-397 
Caramlc-matal  aaala, 

for  high  power  tubaa,  12-368 
Ceramics , 

high  temperature  thermal  conductivity  of,  16- 

e66a 

organic  fiber  reinforced  heat  realstant,  2- 
721 

alntarad  magneaia,  2-700 
Cerenkov  radiations, 

from  anlaotroplc  plaama,  2-643 
Caelum, 

magnetic  trlode,  2-598 
Chambers , 

altitude,  conversion  to  ultra  high  vacuum 
facilities,  2-274 
Charcoal , 

activated,  cryogenic  adsorption  of,  8-183 
Chlmpansess , 

blood  group  syatems  in,  17-5 
countdown  and  post  flight  procaduras  for,  17- 
17 

tracking  task  performance  of,  17-16 
Cholesterol, 

micromeasuring  methods  for  the  aerum  uptake 
of,  20-84 
Circuitry, 

avaluation  of  deposition  methods  for,  10-140 
Circuits, 

linear  time  Invariant,  2-335a 
radiation  tolerant,  radiation  affects  on,  2- 
477 

semiconductor  single  crystal,  2-350 
statistical  predictions  of  performance  of, 
12-227 

Cls-lunar  space, 

object  locating  In,  12-137 
Clocks, 
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blolofleal,  uthaMtleal  aodals  of,  2-191 
Coatings.  (Saa  alao  Spraying.) 

absorbant,  ^or  high  taaparatura  atalnlaaa 
staal  and  avparalloya,  2-4S2 
apparatus  (or  vapor  phaso,  2-499 
polyurathann,  2-S6? 
polyvinyl  ehlorldst  2-569 
protaetlva,  (or  tungstsn  at  high  tasqpara- 
turas,  2-205 

radaetlva,  on  plsatlc  covarad  atalnlaaa 
ataal,  2-151a 

transparant,  protaetlva,  apactral  aalttanea 
maintaining  (or  gold,  2-443 
Coating  ayatama, 

organic,  avaluatlon  for  mlaslla  and  rockat  caa- 
Ings,  2-421 
Codas, 

algahralo. ,  thaory  of,  10-139 
error  correcting  algebraic,  10-138 
error  location,  in  data  transmission,  12- 
362 

Gallager,  In  statistical  procedures,  12-336 
Coding, 

color,  (or  visual  search,  10-124 
digital  pulse.  In  radar  systems,  12-213 
Color  coding, 

for  visual  search,  10-124 
Columblum.  Sea  Niobium. 

Combustion, 

of  gas  mixtures,  catalysis  by  thermocouples, 
2-304 

Communicable  diseases.  See  Infection  Suscept¬ 
ibility. 

Communication  equipment, 

spectrum  signature  measurements  of,  12-251 
Communications , 

aerospace,  radio  spectrum  from  10-300  Gc 
in,  2-58'>a 

CoDsnunlcatlon  satellites, 

passive,  automatic  angle  return  antenna 
arrays  In,  2-439 
Communication  systems, 

antljsm,  using  filtered  pseudorandom  se¬ 
quences,  12-335 

ASSET  reentry  vehicle,  analysis  of,  2-778 
binary  wideband.  Information  efficiency  of, 
2-611 

binary  wideband,  symmetric  and  nonsymmetrlc 
operating  mode  In,  2-611 
DEWS,  evaluation  of,  10-159 

evaluation  of  training  of  operators  of,  3-52 
HF  frequencies  for  exo-  and  endo -ionospheric, 
2-768 

long  range,  low  frequency,  2-672a 
optical,  between  earth  and  reentry  vehicles, 
12-224 

secure  space,  12-280 
speech,  noise  Interference  In,  12-298 
auballllmeter  wavelength,  12-287 
survival  of,  12-403 

synchronisation  of  long  and  short  range,  2- 
641a 

telephone,  training  evaluation  of  operators 
of,  3-54 

terminal  "J"  for,  12-310 

using  biological  phenomena,  2-620a 

using  passive  spherical  satellites. 


12-136 

wideband  adaptive,  statistical  methods  ap¬ 
plied  to,  2-611 
Compand la, 

of  high  tamparatura  polymer  and  fluid  re- 
aaarch  data,  2-372 

of  research  data  on  non-soap  grease  gels, 

2-760 

of  thermodynamic  data  on  nitrogen  and  oxy¬ 
gen,  2-625a 

of  tharmophyslcal  properties  of  thermal  In¬ 
sulation,  2-215 
Compos Ite  materials, 

barylllum,  for  aerospace  structures,  2-706a 
glass-fiber,  development  for  missiles,  9-127 
hast  resistant,  filament  wound,  16-791a 
heat  resistant,  for  reentry  vehicle  shields, 
2-418 

single-crystal  aluminum  oxide  whiskers  as 
reinforcement  In,  9-128 
Compressors, 

axial  flow,  fatigue  of  blades  In,  8-168 
stalling  In  JB5-GE-5  engines,  8-150 
Con^uter  memories, 

phototropic  materials  as  bloptlc  storage 
elements  In,  2-305 

Computer  progrsms.  (See  also  IBM  7090;  PDP-1.) 
CDC  1604,  mass  point  trajectory,  7-49 
for  design  for  dual-reflector  antennas,  12- 
352 

for  digitally  stored  stereo  data  In  photo- 
grammetry,  12-161a 
GENDARE,  10-125 

ILUAC,  for  Cerenkov  radiation  from  an  aniso¬ 
tropic  plasma,  2-643 

for  orbit  computation  and  antenna  pointing, 
10-132 

fox'  the  PROCTOR  spacecraft  tracking  system, 
12-252 

for  radar  antenna  pointing,  10-137 
for  radiation  heat  transfer  analysis  of  space¬ 
craft,  2-119a 

for  satellite  orbit  determinations,  10-211 
for  simulated  guided  missile  penetration  and 
target  damage  analysis,  7-28 
UNIVAC,  for  parameterization  of  transport 
logistics,  2-50 

Computers.  (See  also  Analog  computers;  Digital 
computers. ) 

energy  management,  for  winged  reentry  vehi¬ 
cles,  2-51 

In  lie  (it-tectlon,  12-205 
record  so.-ting  techniques  for,  12-340 
Concrete, 

high  compressive  strength,  7-56 
Cones , 

In  hypersonic  flow,  pr.sssure  and  temperature 
investigations,  2-360 

hypersonic  flow  static  force  teats  of,  8-187 
Mlnuteman  mark  5  nose,  trajectory  data  for, 
9-108 

In  ogival  cylinder  subsonic  flow  wakss,  drag 
of,  2-587a 

Configurations.  See  Reentry  configurations. 
Containers.  (See  also  Capsules.) 

Containers , 

plastic,  for  space  feeding,  19-48 
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Control , 

■tratoile,  10-12 
Control  itleka, 

•lactrtc  alda,  tor  aaroapaea  craft,  2-603a 
Control  aurfacaat 

haat  tranatar  tram  loading  adgaa  of,  9-156 
Control  ayataaa.  (8oa  alao  Flight  control  aya- 
tama.) 

aacapa  eapaulaa,  2-243 
fluid  powar,  2-3 

tor  hyparaonlc  raajat  anglnoa,  2-SlS 
NGL  plattora,  coaponanta  of,  2-511a 
for  orbital  randaivoua,  2-3Ma 
for  raantry  vahlcla  anargy  aanaganant,  2-77 
space  navigation,  aanual  participation  In, 
19-87 

spin,  for  ayosatrlcal  spacecraft,  10-126 
X-15  pllot-ln-tha-loop,  evaluation  of,  4-20 
Converters , 

tunnel  diode,  12-367 
Coolants, 

electronic  high  tenperature,  review  of,  2-574 
Copper, 

impact  teats  on,  8-202 
Copper  single  crystals, 

effect  of  surface-active  substances  on  mechan- 
tcsl  properties  of,  2-99 
Corona  discharge, 

materials  resistant  to,  2-693e 
Corrosion, 

of  fuel  tanks  by  bacteria,  2-361 
COSAR  (Compression  Scanning  Array), 
techniques,  12-150 
Cosmic  radiation, 

solar  flare  generated,  measurements  of,  17-24 
Couplers , 

transverse  wave,  electronic  Interaction  i-.Ssory 
for,  12-387 

Creep.  (See  alao  High  temperature  creep.) 
of  high-strength  steels,  2-480 
notched  plate,  gages  for  measurements  of,  2- 
710 

ultra  short  time  testing  of,  15-'.’62a 
Creep-rupture , 

of  haat  resistant  alloys,  16-199a 
Crosstraining, 

time  estimates  for  aviation  personnel,  lB-15 
Cryogenic  adsorption, 

of  activated  charcoal,  8-183 
In  pumping  hydrogen  and  helium,  B-2CC 
Cryogenic  delay  lines, 

for  microwave  niemories,  12-476 
Cryogenic  pumping, 

of  carbon  dioxide,  8-164 
Cryogenics.  See  Superconducting  generators; 

Superconductivity. 

Cryogenic  solids, 

cooling  system  and  apparatus  using,  2-195 
Cryogenic  trapping, 

of  helium  and  hydrogen,.  8-199 
Crystals.  (See  also  Cadmium  sulfide  crystals.) 
single  copper,  effect  of  surface-active  sub¬ 
stances  on  mechanical  properties  of,  2-99 
single  semiconductor.  In  circuitry.  2-350 
Crystal  structures,  ' 

of  non-isatals,  10-127 
Cyanine  dyes. 


as  photopolymariaatlon  Initiators,  2-502 
Cyclotron-wave  amplifiers, 

noise  In  quadrupole  parametric  type,  12- 
486 

Cyclotron  waves, 

harmonic  generators  baaed  on,  12-487 
Cyl  Indera, 

ogival,  drag  of  bodies  In  subsonic  flow  wake 
of,  2-587a 

solution  of  heat  equation  for  conduction  in, 
2-528a 

Damping, 

properties  of  non-metelllc  materials,  16- 
540a 
Data, 

air  force  maintenance  technical,  19-85 
stochastic  disturbance.  In  flight  control 
systeme  analysis,  2-347 
telemetry,  pulse  code  modulation  long  range 
transmission  of,  2-198a 
Data  processing  systems, 

for  C.C.I.S.  program,  10-120 
linear  operators  for,  2-105b 
Data  reduction, 

astrodynamlcal ,  differential  correction  pro¬ 
cedure  for,  10-39 
AZUSA  process  of ,  6-5 
by  GENDARE,  10-125 
Data  smoothing,  6-10 
Data  transmission, 

error  location  coding  In,  12-362 
high  speed  techniques  for,  10-217 
d.-c.  pumped  amplifiers, 
using  a  space-periodic  magnetic  field,  12-456 
Decelerators , 

.’spacecraft  reentry,  expandable  structures  «s, 
2-287 

Decision  making,  10-48 
Delay  lines, 

cryogenic,  for  microwave  memories,  12-476 
development  of,  12-238 
fused  quartz  testing  for,  12-174 
Delta  wings, 

fluid  dynamic  properties  In  supersonic  and 
hypersonic  flow,  2-155 
hypersonic  wind  tunnel  testing  of,  8-203 
pressure  distribution  in  hypersonic  flow  on, 
2-167 

swept,  hypersonic  flow  static  force  teats 
of,  8-187 
Dental  surgery, 

chisel-air  turbine  technique  for  impacted 
mandibular  third  molar,  20-78 
Dentistry, 

aqueous  stannous  fluoride  as  a  prophylaxis 
in,  20-92 

compatibility  of  pyrophosphates  with  aqueous 
stannous  fluoride  In,  20-108 
danture  base  deformation  recording  In,  20-10 
denture  centric  relationship  in,  20-101 
mouth  topography  change  measurement  In,  20-9 
patient  anxiety  In,  20-90 
SAM  contourator  in,  20-95 
stress  In  patients  awaiting,  20-95 
Dentures, 

deformation  recording  of  bases  of,  20-102 
Detection, 
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•aargancy.  In  apaeaeratti  2-276 

by  laaar  radiation i  2-1S9 

11a,  eoaputart  In,  12-203 

on-pad,  of  apaca  vahlela  nuelaar  tiaapona, 

7- 71 

Datactori, 

all llaatar- Intrarad  vldao  alactro-aagnatle, 
12-313 

DBriS  (Distant  larly  Warning  Syataa). 

avaluatlon  of,  10-159 
Dial  eantral  of flea  aqulpaant, 

avaluatlon  of  training  of  oparatora  of,  3-54 
Dlazotypa  films,  2-673 
Dlffarantlal  corractlon  procadura, 

for  astrodynamlcal  data  raductlon,  10-39 
Diffraction  analysis, 

X-ray,  of  Iron  whlskars,  2-331 
Dlgastlon, 

anzymatlc,  of  algal  calls  In  huoans,  19-91 
Digital  computars. 

In  psychological  laboratories,  10-191 
threshold  switching  tachnlquas  for,  2-308 
Digital  pulsa  coding. 

In  radar  systaras,  12-213 
Dllatometars, 

for  thermal  expansion  maasuraisnnts  at  high 
tamparaturas,  2-315 
Dlmethylhydrazlna.  Saa  UDMH. 

Dlphanylamlna , 

2, 2'-dlbromo-, synthesis  and  reactions  of,  2- 
263 

2,2'-dlchloro-,  synthesis  and  reactions  of, 
2-263 

Direction  finding, 
errors  In,  12-236 

vary  low  fraquaney  systems  of,  12-235 
Disaster  control, 
training  for,  3-61 
Display  devices, 

electroluminescent,  2-586 
Display  systems,  12-515 
Dogs, 

Intrapulmonary  pressures  during  acceleration 
In,  19-106 

metabolism  of  UDMH  In,  19-110 
sinusoidal  vibration  Induced  movements  In  the 
bodies  of,  19-81 
Dornler  IX)-28  aircraft, 
flight  evaluation  of,  4-31 
Drag, 

parachute  fabric,  supersonic  and  hypersonic 
flow  tasting  of,  8-185 
of  plates,  cones,  and  spheres  In  subsonic 
flow  wakes  of  ogival  cylinders,  2-587a 
of  spheres  In  low  density  hypersonic  flow, 

8- 205 

supersonic,  of  STOL  aircraft,  2-724 
Duplexars, 

high  power,  semiconductor  devices  In,  12-305 
Dyes, 

cyanine,  as  photopolymerlzatlon  Initiators, 
2-502 

xanthene,  as  photopolymerlzatlon  Initiators, 
2-502 

Ears , 

rabbits',  cold  Induced  vasoconstriction  In, 


21-50 

■arth, 

altitude  determination  bayond  the  ataesphara 
of,  2-341 

optical  communication  systems  batwaan  reentry 
vshlclaa  and,  12-224 

table  of  magnatle  field  Intsnaltlas  of,  2-347 
Education, 

alrforca  officer  success  prediction  and  thalr 
laval  of,  16-20 

unsuitable  aviation  personnel  and  thalr  layal 
of,  18-5 
Bala, 

alaetrlc  discharge  of,  2-377 
Elasticity, 

of  reinforced  plastic  laminates  at  high  tam¬ 
paraturas  ,  2-406 
Elastomers, 

ablative,  for  Insulation,  2-400 
compounding  Investigation  of  ethylena-propy- 
lana,  15-331a 

fluorocarbon,  peroxide  Induced  crosslinking 
mechanism  of,  2-30 

heat  stabilization  of  athylana-propylane,  15- 
331a 

molecular  conformation  and  ultimata  proper¬ 
ties  of,  16-167a 

Electric  currants.  See  Interference  currants, 
Electric  fields, 

multipath  field  maasuramants  of  the  strength 
of,  12-339 

Electric  propulsion  anginas,  2-e73< 

Electricity.  See  Bloalectriclty. 
Electrocardiography, 

of  macaca  mulatta,  19-62 
Electrodes, 

metallic  single  crystal,  research  on  hydrogan- 
ovarvoltaga  of,  3-357 
niobium,  for  fuel  calls,  2-241 
semiconductor,  for  fuel  calls,  2-89 
Electrohydrodynamics , 

free  convection  energy  converters  In,  2-320 
Elactroluminascanca,  2-533 
display  devices  using,  2-586 
Electrolysis, 

of  water  for  breathing  oxygen,  19-94 
Electromagnetic  interference, 
maasuramant  of,  2-453 
Elsetromagnatlc  wave  absorbers, 

combination  magnetic  layar,  graphite  foil  and 
wedge  types,  12-531 
multilayer,  12-529 
resonance,  12-530 
Electromagnetic  wave  reflections, 
ill  study  of  plasmas,  2-234 
Elactromagnatlc  wavas, 

absorption  and  transmlaalon  of,  12-528,  12- 
529,  12-530,  12-531 

high  frequency,  slmulatad  propagation  of,  12- 
473 

non  uniform  plasma  propagation  of,  12-212 
plasma  flow  Interaction  with,  12-263 
Electron  energy, 

plasma,  average  values  of,  2-605a 
Electron  guns,  2-635a 
Electronic  devlcas, 

low  tamperatura  performance  of,  12-425 


•tutlatlcal  dataralnatlon  of  Callura  of, 

12-407 

Blaetronle  aqulpaant, 

alrborna,  dlraetlon  of  naw  davalopaanti  In, 
16-9ea 

rasponaa  to  vibration  and  acoustic  excitation 
of,  2-614 

Blaetronle  natarlala, 

statistical  datarmlnatlon  of  failure  of,  12- 
407 

Electronic  monitoring, 

of  bloalactrlc  physiological  responses,  19-98 
Electronics, 

bibliography  of  Soviet  books  on,  10-136 
Electrons, 

beta  decay,  high  altitude  nuclear  explosion 
loss  of,  7-72 
Electron  spin  resonance. 

In  polycrystalllne  graphite,  16-72e 
Electrophoretic  deposition, 

of  trimetalllc,  low  coercive  force  films, 

2-306e 

Electrostatic  fin  Ids, 

effect  on  free  convection  heat  transfer, 

2-650 

Electrostatics, 

projection  by,  2-103,  2-114 
Emissions , 

spurious  microwave,  measurement  of,  12-345 
Emissivities, 

thermal  control  surface  costings,  table  of,  2- 
119e 

Emittance, 

spectral,  of  sintered  binary  mixtures,  2-443 
total  hemispherical,  of  refractory  metals  at 
high  temperatures,  2-558a 
Energy , 

high  speed  transfer  of,  7-84 
Energy  conversion,  (See  also  Electrohydro- 
dynamlcsi  Fuel  cells;  Magneto-hydrodynamic 
generators;  Solar  energy  converters; 

Thermionic  converters, } 
ferroelectric  materials  In,  2-398 
free  convection.  In  magnetohydrodynamics,  2-320 
by  high  temperature  vapor  filled  thermionic 
generators,  2-513a 
nuclear  mechanical,  l€-578a 
by  thermally  activated  ceramlc-metel  cells, 
2-397 

Energy  distribution, 

in  a  half  space  under  nuclear  burst  loading, 
7-43 

Energy  management, 

computer  for  winged  reentry  vehicles,  2-51 
control  systems  for  reentry  vehicles,  2-77 
systems  for  spacecraft,  2-301 
Energy  storage, 

high-speed  capacitive,  7-55 
Energy  transfer, 

internal,  in  the  radiation  chemical  reaction 
of  alkyl  iodides,  2-540 
Engines.  (See  also  Turbojet  engines;  Ramjet 
engines.! 

electric  propulsion,  2-675a 
ion,  testing  techniques  for,  8-152 
J85-GE-5,  stalling  of  compressors  in,  8-150 
J85-GE-5A,  altitude  performance  of,  8-171 


Ensymas, 

facilitating  human  algal  call  digestion  with, 
19-91 

fatty  acid  synthaslslng  during  starvation, 
21-46 
Equations , 

for  poatfallura  In  baama,  2-136a 
of  postfallura  In  wing  beams,  2-371a 
solution  of  linear  differential  or  differ¬ 
ence,  10-121 

stress-strein,  for  woven  textiles,  2-457 
Equations  of  motion, 

for  escape  cepsules,  2-242 
Error , 

In  edaptive  multichannel  reception  of  binary 
signals,  10-129 

correcting  codas,  theory  of,  10-138 
Error  location  codes, 

in  data  transmission,  12-362 
Escape  capsules, 

15-329e 

canopy,  track  testing  of,  2-404 
control  and  stabilization  systems  for,  2- 
243 

equations  of  motlr—  for,  2-242 
instrumentation  '  testing  of,  2-623 
Escape  systems, 

initiators  for,  2-274a 
spacecraft,  controllable  thrust  device 
liquid  propellants  for,  2-238 
spacecraft,  design  concepts  for,  2-276 
Ethers, 

Infrared  spectra  of,  2-743 
Ethylene-propylene  elastomers, 

compounding  and  heat  stabilization  of,  15- 
531a 

Exhaust  gases.  See  Rocket  exhausts. 

Exo-flux  bonding, 

of  metal  sandwich  panels,  2-21Ba 
Explosions , 

involving  hydrazine-type  fuels  and  nitrogen 
tetroxide,  2-685 
Explosives , 

peripherally  initiated,  mathematical  analysis 
of  collapse  mechanics  of,  2-110 
Extrusion , 

of  refractory  metal  alloys,  2-670 
of  refractory  metals,  2-501: 

Eyes, 

human,  behavior  simulation  of,  19-88 
F-lOO  aircraft, 

bomb  carriage  evaluation,  7-60 
F-IOOD  aircraft, 

compatibility  with  the  A/A  37U-15  tow  sub¬ 
system,  3-66 
F-1016  aircraft, 

evaluation  of  tow  subsystem  components  of, 
5-56 

F-106A  aircraft, 

vibration  in  flight,  2-504 
Fabrics.  See  Parachute  fabrics;  Textiles. 
Factors,  See  Loss  factor  (mechanical). 

Failure.  (See  also  Fatigue.) 

of  beams,  analytical  prediction  for,  2-136a 

of  beams,  equations  for,  2-136a 

electronic  materials  and  devices,  statistical 
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datarMlnatlon  of,  12-407 
Vallura , 

ot  wing  baaait  aquations  tor,  2-S7la 
Fatlgua.  (Saa  also  Pallura. ) 

aircraft)  spaelFIeatlon  tor,  2-23Sa 
of  alualnua  alloys,  2-78S 
of  axial  flow  compraasor  bladas,  8-168 
of  hlgh-strangth  staals,  2-480 
notehad,  of  alloys  at  low  taaparaturas,  2-351 
propartlas  of  glass  flbar  ralntorcad  apoxy- 
typa  plastic  Isnlnatas,  2-464 
sonic,  of  vahlcla  structures,  2-26 
of  unwovan  glass  fiber  plastic  lasilnatas, 
propartlas  of,  2-464 
Fatty  adds, 

aniyaas  during  starvation  synthaslsad  by, 

21-46 

aiatabollam  and  toxicity  of,  19-35 
Farr Its  matarlals, 

as  oagnatlc  layer  absorbers,  12-526 
Farroalsctrlc  matarlals, 

In  energy  conversion,  2-396 
Farrooiagnetlc  matarlals, 

In  microwave  amplifiers,  12-166 
Flbar gl as.  Sea  Glass  textiles. 

Fibers, 

Inorganic,  heat  resistant  ceramics  reinforced 
by,  2-721 

polybenslmldazola,  high  temperature,  propar¬ 
tlas  of,  2-435 

ultrafine  metallic,  high  temperature  proper¬ 
ties  of,  2-727 
Fields, 

electrostatic,  affoct  on  free  convection 
heat  transfer,  2-650 

radio,  tests  on  Intensity  meters  for,  12-402 
Filaments, 

zirconium  nitride,  preparation  of,  2-260 
Filament  wound  construction, 

heat  resistant,  properties  and  fabrication 
of,  16-791a 
Films, 

dlasotype,  2-673 

silver  bromide  photographic,  rad  sensitization 
of,  2-732 

trlmatalllc,  low  cohesive  force,  electro¬ 
phoretic  deposition  of,  2-306a 
Filters  (electroiiiagnetlc  wave), 

coaxial  absorption  leaky-wave,  12-184 
for  E  ba.id  amplifiers,  12-424 
HF  tnd  VHF  narrow-band,  12-185 
high  power,  12-164 
I.F. ,  In  radar  measurements,  12-179 
waffle  iron,  design  and  performance  of,  12-163 
Fireball, 

cross  section  study,  7-74 
Fire  extinguishers, 
evaluation  of,  2-526 
Fish, 

electric  discharge  of,  2-377 
Flare-out , 

analog  computer  study,  2-41 
Flight  control, 

of  manned  and  unmanned  lunar  vehicles,  2-538 
Flight  control  systems, 

aerospace  craft,  electric  side  stick  con¬ 
trollers  In,  2-603a 


of  B-38A  aircraft,  4-22 
for  booster  rockets,  2-174a 
digital  adaptive  for  aerospace  vahlclas,  2-61 
self  adaptive,  for  X-15  aircraft,  16-651e 
stochastic  disturbance  data  In  analysis  of, 
2-347 


Flight  avaluatlon, 

of  Domlar  DO-28,  4-31 
Flight  paths, 

computar  programmad  error  and  dispersion 
analysis  of,  2-532a 
orbital,  radar  observation  of,  10-131 
spacecraft,  control  of,  2-301 
Flight  vahlclas, 

advanced,  landing  problems  of,  2-271 
advanced, power  utilization  of,  2-531 
glazing  of,  15-645a 

rasearch  on  structural  loading  environment 
of,  2-62a 

review  of  structural  data  for,  2-62a 
Plight  vahlcla  seats, 

support-restraint  systems  for,  2-546a 
Flight  vehicle  trajectories, 

computer  program  for  flight  path  error  and 
dispersion  analysis  of,  2-552a 
Flight  vehicle  wheels, 
tasting  of,  16-6650 

Flow.  See  also  Hypersonic  flow;  Subsonic  flow; 
Supersonic  flow, 
high-speed  unsteady,  2-463 
plasma,  electromagnetic  wave  Interaction 
with,  12-263 
Fluids, 

dielectric,  for  hydraulic  vibration  exciter 
modulators,  2-536 

high  temperature,  compendium  of  research  data, 
2-372 


high  temperature  hydraulic,  review  of,  2-574 
Fluorocarbon  elastomers, 

mechanism  of  peroxide  Induced  crossllnklng 
of,  2-30 
Fluor ochamlcals, 

synthesis  of  high  energy,  2-111 
Flutter, 

of  semi-rigid  rectangular  wing  models  In 
hypersonic  flow,  6-211 
Flutter  analysis,  2-44 
Foams , 

ceramic,  for  beryllium  composite  aerospace 
structures,  2-706a 
Food, 

encapsulation  of,  19-53 
for  humans  In  space,  19-46 
Forces , 

high  acceleration,  short  duration  generation 
of,  17-22 
Forging, 

of  refractory  metal  alloys,  2-670 


Fracture, 

reentry  vehicle  material  theory  of ,  7-66 
Fresnel  region  fields  analysis, 
of  circular  apertures,  12-469 
Friction, 

at  high  temperatures,  15-603a 
of  single  crystals  of  sapphire,  15-316a 
Frogs , 

effect  of  calcium  on  transmembrana  potentials 
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In  haarta  of,  20-100 
F8U  roekat  aotori,  9-66 
Fual  ealla, 

hydrailna/nltrle  acid,  2-42 
lltMua-hydrogan,  2-241 
nlobluB  alaetrodaa  toi*,  2-241 
aaaleonduetor  alaetrodaa  Cor,  2-89 
aaparatora  Cor  aaro  gravity  oparatlon,  2-240 
SO2-SO3  raganaratlva,  eloaad-cycla,  2-162 
Fuala.  (Saa  alao  Hydrocarbon  Cuala.) 
high  taaiparatura,  ravlawa  oC,  2-974 
hydraalna  typo,  axploaion  oC,  2-689 
auparaonlc  vahlela,  thari>ial  atablllty  of, 
2-761 

Fual  tanka, 

baetarlal  corroalon  of,  2-961 
Jot,  niicroblologlcal  aludga  Inhibitor  a  for, 
2-968 

taat  faellltlaa  for,  2-91 

Titan  11,  daatructlon  taatlng  of  acala  nodal 
ayatoaa  of,  2-221 
Functional  analyala, 

of  al idling  and  rolling  contact,  2-660 
Functlona , 

tranafar,  for  flaxlbla  alrfranas,  2-279 
Purnacaa , 

arc-imaging,  daalgn,  oparatlon,  and  cali¬ 
bration  of,  2-912a 
Fuxas, 

groundburst  radar,  for  raantry  vahlclaa, 
9-126 

Gagas, 

strain,  for  notched  plata  creep  oeaeure- 
ments,  2-710 
Gallagar  codes. 

In  statistical  procedures,  12-996 
Gallium  arsenide, 

In  solar  energy  converters,  2-699 
Gama  theory, 

a  review  of,  15-76 
Gas  duplexar, 

pinch  affects  In,  12-&80 
Gases, 

hydrogen  cyanide  -  N  ,  microwave  amplifi¬ 
cation  by  resonance  saturation  of,  12- 
438 

Ionized,  microwave  Interaction  with,  12-277 
monatomic,  shock  wave  characteristics  of, 
9-137 

radiation  affects  on,  2-10 
rigid  sphere,  mean  free  path  calculations 
for,  9-157 

sulfur  hexachlorlda,  In  high  power  micro¬ 
wave  systems,  12-449 
Gas  lubrication, 

of  bearings  at  high  temperatures,  2-310 
Gels, 

non-soap  grease,  compendium  of  research  data 
on,  2-760 

nnn-soap  grease,  formation  and  stability  of, 
2-760 

GENDARE  (Ganerallaad  Data  Reduction  System), 
computer  data  reduction  by,  10-125 
Generators,  (See  also  Wave  generators.) 
arc.,  high  temperature  long  life  design 
criteria  for,  2-105a 


a.-e.,  rallablllty  criteria  for,  16-85a 
coherent  aubnllllMtar  signal,  2-191 
eoncantratlng  photovoltaic,  tor  apace  opera¬ 
tions,  2-986 

harmonic,  basad  on  cyclotron  waves,  12-487 
high  tamporatura  thermionic,  vapor  filled, 
2-513a 

high  tanparature  thaimoalactrle,  2-896 
submllllmatar  wave,  2-151,  2-589 
submllllmatar  wave,  using  maaar  action,  2- 
606a 

superconducting,  hast  transfer  daalgn  data 
for,  2-811 
Germanium, 

crystals.  Influence  of  sodium  ovarlayars  on 
photoamlsslon  and  work  function  of,  2-291 
Infrared  modulator,  2-370 
ultrathln  diffused  layers  In,  2-33 
Glass, 

for  glazing  flight  vahlclaa,  15-645a 
high  tamparature  resistant,  15-645a 
Glaas  fiber  laminates, 

fatigues  properties  of,  2-464 
Glaas  fibers, 

In  composite  materials  for  missiles,  9-127 
Glaas-matal  seals, 

for  high  temperature  windows,  2-356a 
Glaas  textiles, 

coated,  for  exputdable  structures,  2-569 
Gold, 

quench  hardening  of,  2-929 
Gold  crystals. 

Ion  bombardment  of,  2-599 
single,  hydrogen  overvoltage  on,  2-356 
Grain  boundaries, 

hardening  of  Intarmatslllc  compound,  16-184a 
Graphite , 

advanced  development  of,  16-lBb,  16-72a 
polycrystalllne,  electron  spin  resonance  In, 
16-72a 
Gravity, 

effects  on  visual  acuity,  19-74 
reduced,  visual  perception  under,  19-55 
Grease  gels, 

non-soap,  compendium  of  research  data  on,  2- 
760 

non-soap,  formation  and  stability  factors 
for,  2-760 
Greases , 

heat  resistant,  Inorganic  thickeners  for, 
2-815 

heat  resistant,  synthesis  of,  2-815 
for  high  temperature  bearings,  2-232a 
high  teniperature ,  non-soap,  16-68a 
group  dynamics,  21-92 
Grumman  Hypersonic  Shock  Tunnel, 
calibration,  2-171 
Guidance  equipment, 

missile,  evaluation  of,  5-7 
Guidance  systems , 

Interplanetary,  reliability  prediction  of, 
2-359 

stellar- Inertial ,  test  facility  design  for, 
5-8 

Guided  missiles, 

ground  environment  loads  criteria  for,  15- 
627a 
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■odal,  high  altltud*  atag*  aaparatlon  prat- 
•uraa  and  forcaa  on,  8-195 
Guldad  Bliallaa  (aurfaca-to-alr), 

Boaarc  B,  catagory  II  tast  and  avaluatlon  of, 
2-112 

Guldad  mliallaa  (aurfaca-to-aurface).  Sae 
Atlaa  9E;  Atlaa/Iltan  I|  Mlnutaaan;  Titan  11, 
Guat  loada, 

on  B-ee  aircraft,  low  altltuda  turbulanca 
modal  for  analyala  of,  2-152 
Gyroaeopaa , 

ball  baarlng,  daaign  and  developmant  of,  2-60 
gaa  baarlng,  reliability  of,  2-359 

H-21  helicopters, 

load  and  vibration  meaaurementa  for  rotor 
blades  of,  2-523a 
Handbooks, 

of  electronic  monitoring  of  bioelectric  physio¬ 
logical  responaes,  19-98 
of  satellite  vehicle  recognition,  12-177 
of  space  radiation,  19-86 
of  telemetry  transducers,  16-67a 
of  thermal  stress  analysis  of  structures,  16- 
517a 

Handling.  (Sea  also  Remote  handling.) 

ground  environment  loads  criteria  for  guided 
missiles,  15-627a 
Hardening, 

quench,  of  gold  and  platinum,  2-329 
Harmonic  generators , 

based  on  cyclotron  waves,  12-487 
Hearing, 

SAL  tests  for  loss  of,  2-96 
Hearts , 

high  altitude  effects  on  the  electrical  activ¬ 
ity  of,  20-87 
Heat  equation, 

solution  for  conduction  In  a  cylinder,  2-528a 
Heaters, 

radiant,  evaluation  of,  2-562 
Heating, 

reentry,  SNAP  test  program  for,  7-67 
Heat  resistant  alloys, 

creep-rupture  properties  of,  16-199a 
mechanical  properties  at  high  and  room  tem¬ 
peratures,  2-529X 
Heat  resistant  greases,  2-815 
Heat  resistant  materials.  (See  also  Refractory 
materials, ) 

composite,  for  reentry  vehicle  shields,  2-418 
design  and  fabrication  ot,  2-392a 
organic  fiber-ceramic,  2-721 
test  facilities  for,  2-312a 
Heat  stabilization, 

of  ethylene-propylene  elastomers,  15-331a 
Heat  transfer, 

control  surface  leading  edge,  9-136 
design  data  for  superconducting  generator, 

2-811 

free  convection,  electrostatic  field  effect 
on,  2-650 

of  Mlke-Zeus  canard  model  leading  edges  In 
supersonic  and  hypersonic  flow,  8-179 
radiation,  spacecraft  analysis  of,  2-119a- 
Heat  transfer  coefficients. 


condensing,  for  sodium  and  rubidium  vapors, 
2-738 

Haight  finding, 

beyond  earth's  atmosphara ,  2-341 
Helicopters, 

flight  and  landing  manauvars,  16-734a 
H-21,  load  and  vibration  maasuramentn  for 
rotor  blades  ot,  2-523a 
Helicopter  rotor  hubs, 

effect  of  tandem  rotor  spacing  on  vibra¬ 
tion  of,  2-601a 
Helicopter  rotors, 

tandem,  spacing  effect  on  hub  vibration  of, 

2-eoia 

Helium, 

cryogenic  adsorption  pumping  of,  8-200 
cryogenic  trapping  of,  8-199 
Helmets, 

Impact  tests  on,  19-19 
High  temperature  creep, 
of  stainless  steel,  2-394 
of  titanium  alloy  sheet,  2-524 
High  temperature  stability, 
of  hydrocarbon  fuels,  2-687a 
Homeostasis, 

thermal,  In  humans.  Influence  of  hypoxia 
on,  21-55 

Horizontal  stabilizers.  See  Tallplane  struc¬ 
tures. 

Hubs, 

helicopter  rotor,  effect  of  tandem  rotor 
spacing  on  vibration  of,  2-601a 
Human  controller  dynamics, 

mathematical  analysis  of,  19-65 
Hiusan  engineering, 

applied  to  remote  handling,  19-56 
Human  malfunctions, 

In  systems  performance,  19-105 
Human  operators.  See  Operators  (personnel). 
Humans.  (See  also  Human  controller  dynamics; 
Human  malfunctions;  Lapps;  Man  amplifiers.) 
bibliography  of  effect  of  motion  on  per¬ 
formance  of,  19-77 
blood  group  systems  In,  17-5 
cutaneous  toxicity  of  air  force  development 
materials  to,  19-26 
enzymatic  digestion  of  algal  cells  by, 

19-91 

Impact  effects  on  deep  tendon  reflexes  In, 
17-18 

Influence  of  hypoxia  on  thermal  homeostasis 
In,  21-55 

longitudinal  whole-body  vibration  response 
of,  19-66 

and  monkeys,  comparative  study  of  leukocytes 
In  culture  In,  20-99 

sinusoidal  vertical  vibration  effect  on 
urinary  sediment  In,  19-63 
space  feeding  requirements  for,  19-48 
weight  lifting  capacity,  19-57 
Hydraulic  fluids, 

high  temperature,  2-268 
high  temperature,  review  of,  2-574 
Hydrau]  Ic  power , 

modulation,  by  dielectric  fluids  In  vibration 
exciters,  2-536 

Hydraulic  servomechanisms,  2-3 
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Hydraulic  ayatama, 

high  tamparatura,  2-674,  2-675 
Hydraalna, 

aa  tual  call  tual,  2-42 
Hydraalna-typa  fuali, 

axploalon  of  In  contact  with  nltrogan 
tatroxlda,  2-685 
Hydrocarbon  fuala, 

high  tamparatura  stability  of,  2-687a 
for  aupar sonic  aircraft,  2-254 
Hydrogan.  (Saa  also  Llthlum-hydrogan.) 
cryoganlc  absorption  pumping  of,  8-200 
cryoganlc  trapping  of,  8-199 
Hydrogan  cyan Ida  - 

gasaous,  mlcrowava  amplification  by 
rasonanca  saturation  of,  12-438 
Hydrogan  ovarvoltaga, 

of  metallic  single  crystal  electrodes, 

2-357 

of  single,  gold  crystals,  2-356 
Hydrogen-oxygan  mixtures, 

detonation  suppressants  for,  2-526 
Hygiene, 

In  spacecraft,  19-68 
Hypersonic  flow, 

aerodynamic  characteristics  of  reentry 
configurations  In,  16-56a 
analysis  of  radio  antenna  behavior  In, 

9-131 

drag  and  stability  testing  of  parachute 
fabrics  in,  8-185 

fluid  dynamic  properties  of  delta  wings 
In,  2-155 

flutter  of  saml-rlgld  rectangular  wing 
models  In,  8-211 

force  tests  of  flat,  cambered,  and  twisted 
delta  wings  In,  8-203 
heat  transfer  and  pressure  distributions 
on  leading  edges  of  nlke-zeus  canard 
models  In,  8-179 

Impact-pressure  probes  tor,  8-206 
low  density,  drag  of  spheres  In,  8-205 
low  density,  similarity  of  aerodynamic 
characteristics  of  nose  cones  In,  9-1 23a 
nose  bluntness  Influence  on  nose  cone 
pressures  In,  8-223 

pressure  and  temperature  Investigations 
of  cones  in,  2-360 

pressure  distribution  on  delta  wings  in, 

2-167 

pressure  distribution  on  nlke-zeus  mis¬ 
sile  model  configurations  in,  8-176, 

8-219 

pressure  distribution  on  planar,  twisted 
and  cambered  wings  In,  2-171 
pressure  predictions  for  wing-body  com¬ 
binations  In,  2-60a 

static  forces  on  delta  wings  and  cones  in, 
8-187 

Hypersonic  wind  tunnels.  (See  also  Grumman 
Hypersonic  Shock  Tunnel.) 
spark-heated,  pressure  and  speed-of-f low 
measurements  in,  8-218 
Hypervelocity  vehicles, 

reentry,  analysis  of  flow  regimes  encountered 
by,  2-682a 
Hypoxia, 


Influanca  on  thermal  hosMostasls  In  humans, 
21-55 

IBM  7090  computar  programs, 

for  flight  path  srror  and  dlsparalon  analy¬ 
sis  of  flight  vehicle  trajectories,  2- 552a 
for  ganarallsad  Intarplanatary  trajectory 
study,  16-502a 
ICBM  materials, 

simulated  nuclear  weapon  affects  on,  7-69, 
7-70 

idantlf Icatlon, 

radar,  of  satalllta  vahlclas,  12-177 
ILLIAC  computar  program, 

for  Cerenkov  radiation  from  an  anisotropic 
plasma,  2-643 
IM-99B, 

weapon  system  test  on  Bomarc  B,  2-112 
Image  Isocons, 

comparison  with  Image  orthocons,  2-529 
Image  motion  compensation, 
review  of  methods  of ,  2-497 
Image  orthocons, 

comparison  with  Image  Isocons,  2-529 
Impact , 

effect  on  human  deep  tendon  reflexes,  17-18 
tast  facilities  for  behavior  of  parachutes, 
16-511a 

tests  on  aluminum  and  copper,  8-202 
tests  on  helmets,  19-19 
Impulsive  loading, 

uniaxial  stress  wave  propagation  and  spall 
due  to,  2-399 
Indexing, 

library,  consistency  In,  12-426 
Indium  antlmonlde, 

semi-conductor  device  feasibility  of,  2-5e7a 
Infection  susceptibility, 

of  mica  at  low  temperatures,  21-2 
Information, 

transfer  efficiency  of  wideband  communication 
systems,  2-611 

Information  processing,  10-133 
Information  theory, 
a  review  of,  19-76 
Infrared  emission, 

of  pyrotechnic  devices,  2-483 
Infrared  modulators, 
germanium,  2-370 
Infrared  optometry,  19-88 
Infrared  radiation, 

near,  plastic  coatings  for  attenuation  of, 
19-92 

Infrared  spectra, 

of  mono  and  dlsubstltuted  benzenes,  2-381 
Initiators , 

for  escape  systems,  2-274a 
of  photopolymerization,  2-502 
Inorganic  materials, 

as  thickeners  for  heat  resistant  greases, 

2  -815 

Instrumentation  pods. 

Impulsive  loading  response  of ,  7-82 
Insulation  materials, 

ablative  elastomers  as,  2-400 
Mlnuteman,  structural  temperature  Influence 
of,  9-58 
Interference, 


205 


•ttaets  In  aolid-ttata  davleaa,  12-221 
alaetroMCnatle,  Maauraaant  of  2-4S3 
radar.  In  traquaney  dlvaralty  raealvlng 
eyatana,  12-83 

radio,  analytla  atudy  of,  12-512 
radio,  propagation  data  for  analyala  of, 
12-513 

Intartaranea  eurranta, 

tranaforaMr-typa  uaaurlng  probaa  for,  2-54 
Intarfaroaatry, 

■ultlpla  baan,  2-47 
Intaraatalllca, 

anglnaarlng  propartlaa  of,  16-164a 
grain  boundary  hardanlng  of,  16-184a 
haat  raalatant,  16~889a 
Intarplanatary  vahlclaa, 

ral lability  pradlctlon  of  guldanca  ayatama 
for,  2-339 
Ion  baama, 

projactllaa  ualng,  2-109 
Ion  boad)ardmant , 

of  gold  cryatala,  2-593 
Ion  anglnaa, 

ground-taatlng  tachnlquaa  for,  6-152 
lonlaatlon, 

ahock,  of  argon,  krypton  and  xanon,  19-135 
lonlaatlon  gagea, 

davalopment  of,  2-360 
lonlzad  gaaaa, 

mlcrowava  Intaractlon  with,  12-277 
lonlaad  trail a, 

errora  In  tha  mlcrowava  tranamlaalon  meaaure- 
mant  of,  10-119 
lonoapharlc  propagation, 

dlractlon  finding  arrora  In,  12-236 
HF  fraquanclaa  for,  2-766 
Iona, 

from  X-ray  bombardmant  of  gaaaa,  2-10 
Ion  aourcaa, 

with  Barkhauaan-Kurz  oaclllatora  In  apace 
propulsion,  2-666 
Iron  alloya, 

affect  of  ahock  wavaa  on,  2-442 
Iron  whiskers. 

X-ray  diffraction  analysis  of,  2-331 


J-3  rocket  calls, 

high  altitude  rocket  angina  performance  In, 
6-169,  6-207 

J85-GE-5  turbojet  anginas, 

stalling  of  compreaaors  In,  6-150 
J85-GE-5A  aircraft  anginas, 
altitude  performance  of,  8-171 
Jamnlng, 

of  monopulse  radar  racalvers,  2-183 
Jet  fuel  tanks, 

microbiological  sludge  Inhibitors  for,  2-368 
Jet  noise, 

acoustic  evaluation  of  suppressors  of  ground 
runup,  19-21,  19-22,  19-23,  19-24,  19-25 
from  nosales,  2-303 

response  of  tallplane  structures  to,  2-660 


Kerr  effect. 

In  magnetic  domain  studies,  2-663 


Ketones , 

Infrared  spectra  of,  2-743 
Krypton , 

ahock  lonlaatlon  of,  9-133 


Laboratories, 

psychological,  10-191 
Laminates.  (Sea  also  Plastic  laminates.) 

glass  fiber,  fatigue  properties  of,  2-464 
Landing  aids, 

visual,  for  arctic  alrstrlpa,  2-509a 
Landing  flalda, 

obaarvatlon  aubaystsns  for,  10-216 
Landings  (Aaronautlcs) 

advanced  flight  vehicle,  problams  of,  2-271 
Lapps, 

nomadic,  oxygan  Intake  of,  21-53 
Lasers, 

detection  systems  ualng,  2-159 
modulators  for,  2-9 
samlconductors  as ,  2-803 

theoretical  considerations  of  radiation  of, 
2-69 

In  weapon  systems,  12-276 
Launching, 

projectile  kinematics  during,  8-213 
Leadership, 

psychological  principles  of,  21-35 
Learning  theory, 
review  of,  19-76 
Leuconltrlles , 

trlphenylmethane ,  phototropic  reactions  of, 
19-84 

Leukocytes , 

In  culture,  differences  between  human  and 
monkay,  20-99 
'  Libraries, 

consistency  of  Indexing  In,  12-426 
Lie  detection, 

computers  In,  12-205 
Life  support  systems. 

Instrumentation  for,  19-90 
Lift, 

supersonic,  of  STCL  aircraft,  2-724 
Lighting  equipment, 

controls  for  visual  perception  testing,  19-33 
Lightning, 

aircraft  protection  from,  2-493a 
Limiters, 

biosd-band  solid-state,  12-354 
microwave  frequency  solid  state,  techniques 
for  using,  2-364 
Linear  error  analysis, 

of  differential  correction  procedures  for 
sstrodynamlcal  data  reduction,  10-39 
Linear  operators, 

for  data  processing,  2-105b 
In  systems  analysis,  2-393 
Lines, 

multiwire,  distributed  constants  for,  12-296 
Lipids , 

In  whole  and  parotid  saliva,  20-111 
Llpogeneals, 

In  animals,  physiologic  regulation  of,  21-47 
In  fasting  rata.  Inhibition  of,  21-45 
Liquid  metals. 
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powar  traBaalaalen  tlulda,  15-294a 
Liquid  propallants, 

faailblllty  In  rockat  aatapulta,  2-259 
tor  apaeaeraft  aaeapa  ayataa  control labia 
thruat  davleat)  2-258 
Llthlua  hydrldai 

■anutaetura  and  fabrication  of,  2-427b 
tolar  anargy  ttoraga  \inlt,  2-484 
at  thamal  aiiargy  ttoraga  natarlala,  2-427a 
Llthlum-hydrogan , 
tual  callti  2-241 
Loading  (naehanlet), 

lapulalva,  uniaxial  ttraat  wava  propaga¬ 
tion  and  apall  dua  to,  2-599 
ravlaw  of  data  for  aircraft,  2-255a 
Loading  raiponta, 

lapulalva,  of  Inatruaantatlon  podt,  7-82 
Loglitlca, 

paraoiatarlxatlon  of  tranaport,  2-50 
Lota  factor  (machanlcal) , 

itaal  and  concrata  baan,  aaaauranant  of, 
2-717 

Low  radar  Croat  taction  taat  vahlclat, 
aarodynaalc  eharactarlatlea  of,  9-96 
Lubrlcantt.  (Saa  alao  Graaaaa.) 

addltlvat  for  high  tanparatura ,  15-191a 
for  high  tamparatura  oaclllatlng  baarlnga, 
2-705a 

high  tanparatura,  ravlaw  of,  2-574 
Infrarad  apactra  of,  2-771 
rolling  contact  baarlng  parfomanca  of, 
2-643a 

In  tpaca  anvlronmentt ,  2-541 
tupar tonic  vehlcla,  thamal  stability  of, 
2-761 

Lubrication, 

gas,  of  baarlnga  at  high  temperatures, 

2-510 

techniques  In  space  environments,  2-541 
Lunar  reentry  vehicles, 

manned  and  unmanned,  flight  control,  2-558 
recovery  of ,  4-18 
Lunar  tracking, 

optical  techniques  for,  2-475 


Microwave  amplifiers, 
ferromagnetic,  12-188 
Macaca  mulatta, 

electro-  and  phonocardlograms  of,  19-62 
endogenous  bacterial  invasion  of 
irradiated,  20-77 
Magnesia, 

sintered  ceramics  of,  2-700 
Magnetic  domains, 

Kerr  effect  In  studies  of,  2-685 
Magnetic  field  Intensities, 
earth,  table  of,  2-347 
diffusion  Into  conductors  of,  12-288 
space-periodic.  In  d.-c.  pumped  amplifiers, 
12-456 

Magnetic  layer  absorbers, 

ferrite  materials  for,  12-528 
Magnetic  susceptibility. 

Improved  measuring  techniques  for, 

2-192 

Magnetism, 


In  non-metals,  10-127 
spontaneous.  In  matala,  2-650a 
Magnatohydrodynamlc  flow,  2-294a 
Magnatohydrodynawie  generator s, 
vortex  type,  2-459 
working  fluids  used  In,  2-259 
Magnatohydrodynamles , 

free. convection  anargy  conversion  In,  2-520 
Magnetrons , 

In  backward-wave  oscillators,  2-446 
Maintainability, 

daalgnar's  cheek  list  for,  2-45 
Maintenance  workara, 

orbital,  salf  maneuvering  unit  tor,  2-278 
orbital,  single  Impulse  trajactorlas  for, 
19-105 
Managamant , 

psychological  prlnclplaa  of,  21-35 
Man  ampllflara,  19-89 
Manauvara , 

flight  and  landing,  of  helicopters,  16-754a 
Mark  4  reentry  vehicles, 

analysis  of  thermal  protection  system  of, 

9-83 

Mark  6  reentry  vehicles, 

dynamic  stability  of  models  of,  8-198 
Mars, 

flight  environment  parameters  of,  2-805 
simulated  environment  of,  20-121 
Mar-strain, 

response  of  steels  to,  2-250 
Masers, 

In  submllllmeter  wava  generators,  2-606a 
Mass  spectra, 

of  gases  under  electron  and  X-ray  bombard¬ 
ment,  2-10 
Maas  spectroscopy. 

Improvements  In,  2-275 
Materials.  (Sea  also  Composite  materials; 

Heat  resistant  materials;  Non-matalllc 
materials;  Refractory  materials;  Specific 
materials. ) 

for  aerial  delivery  parachutes,  2-509 
air  force  development,  cutaneous  toxicity  of, 
19-26 

conductive,  high  power  microwave  energy 
absorption  of,  12-588 
corona  resistant,  2-693a 
electronic,  statistical  determination  of 
failure  of,  12-407 
for  expandable  structures,  2-542 
for  fabrication  of  high  temperature  hydraulic 
systems,  2-675 

ferrite,  as  magnetic  layer  absorbers,  12-528 
ferroelectric.  In  energy  conversion,  2-598 
ferromagnetic.  In  microwave  amplifiers,  12- 
188 

friction-temperature  characteristics  of, 
15-605a 

for  high  temperature  oscillating  bearings, 
2-705a 

high  temperature  resistant  fiber  reinforced 
ceramic,  2-721 

ICBM,  simulated  nuclear  weapon  affects  on, 
7-69,  7-70 

Inorganic,  as  heat  resistant  grease  thicken¬ 
ers,  2-815 


iniulatlon,  ablatlva  alaatoaara  aa,  2-400 
llthluB  hydrlda  thanal  anargy  atoraga, 

2-427a 

low  Intanilty  aoft  X-ray  daaaga  of,  7-61 
tor  aatal  landwleh  panal  bonding,  2-21 8a 
Mlnutaman  Inaulatlon,  itructural  taaparatura 
Intluancaa  ot,  9-S8 
nuelaar,  dataetlon  ot,  7-93 
photoaantltiva,  tpaea  radiation  attaeta  on, 
2-900 

phototropic,  aa  bloptlc  atoraga  alaaianta  In 
computer  mamorlaa,  2-309 
plaama  arc  taatlng  of,  2-461 
raantry  vahlcla,  tractura  theory  of,  7-66 
reentry  vahlcla,  Hugonlot  aquatlona-of- 
atata  for,  7-66 

aemlconductor ,  radiation  affacta  on,  12-269 
ahcick  attenuating,  experimental  taatlng  of, 
7-22 

apectral  amlttence  of  oxldlaed  and  coated, 
16-370e 

Mathematical  analyala, 

of  collapse  mechanlca  of  peripherally 
Initiated  axploalvaa,  2-110 
of  human  controller  dynamics,  19-65 
of  thermal  strassas  In  structures,  16-517a 
MB-IC  pod, 

free  fall,  structural  testing  of,  2-595 
Mechanical  wavas, 

plane  longitudinal  stress.  Interaction  with 
structural  shells,  7-30 
soil  propagation  of,  7-33 
Melting, 

vacuum  arc,  tungsten  alloy,  2-781 
Mambrenes , 

prsparatloh  of  protaln-laclthln,  2-377 
Memory, 

stimulus  of,  10-55 
Memory  devices, 

microwave  system,  2-247 
phototropic  materials  as  bloptlc  storage 
elements  In,  2-305 
Memory  systems, 
microwave,  2-779 
Metabolism, 

of  fatty  acids,  19-35 
of  UDMH  In  rats  and  dogs,  19-110 
of  vitamin  A  In  cold  acclimatized  rats,  21-44 
Metallic  crystals, 

face-centered  cubic,  stacking  fault  energies 
of,  2-388 

hydrogen  overvoltage  of,  2-357 
Metallic  fibers, 

ultra-fine  high  temperature,  properties  of, 
2-727 

Metallurgy, 

high  pressure  and  temperature,  16-893a 
Matals.  (See  also  Ceromlc-metal  cells; 
Cersmlc-metel  seals;  Intermetal lies; 
Refractory  metal  alloys;  Refractory  metals; 
Specific  metals.) 

barrier,  Interd If fusion  with  refractory 
metals,  2-432 

body-centered  cubic,  work  hardening  In,  2-354 
high  pressure  and  temperature  effects  on, 
16-893S 


liquid,  as  power  transmission  fluids,  19- 
2942 

rara  earth,  properties  of,  16-123a 
solar  energy  collection,  solar  absorptanca 
and  haml-apharlcal  emlttanea  of,  2-9S8a 
spontaneous  magnetism  In,  2-630a 
superconductivity  In,  2-269 
Metal  sandwich  panels, 

materials  and  process  for  banding,  2-218a 
Meteorological  parameters, 

affects  on  Mlnutaman  (WS  133B),  1-3 
Mica, 

algae  fad,  21-38 

low  temperature  Infection  susceptibility  of 
21-2 

toxic  tolerances  of,  2-519a 
Microbiological  sludge. 

Inhibitors  for  Jet  fuel  tanks,  2-368 
Microorganisms.  See  Bacteria. 

Microwave  amplifiers, 

using  resonance  saturation  of  gaseous 
12-438 

Microwave  antenna, 

fresnal  region  fields  analysis  of  circular 
apertures  for,  12-469 
Microwave  broadband  equalizers,  12-234 
Microwave  detectors, 

hydroelectric  effect,  12-385 
Microwave  devices, 

transverse  wave  Interaction  In,  12-453 
Microwave  energy, 

high  power,  conductive  material  absorption 
of,  12-388 

Microwave  equipment, 

for  spacecraft  telemetering  transmitters, 
2-711a 

Microwave  lenses,  12-431 
Microwave  limiters, 

solid  state  devices  In,  2-364 
Microwave  memories,  2-247,  2-779 
cryogenic  delay  lines  as,  12-476 
Mlcrowavo  networks, 

theory  and  practice  of,  12-143 
Microwave  power, 

dynamic  coupling  with  shock  Induced  plasmas 
12-90 

Microwave  power  transmission, 
ultra  high,  failure  of,  12-444 
Microwave  ref lectometry , 

for  projectile  kinematics  In  launcher 
barrels,  8-213 
Microwaves , 

biological  tissue  penetration  and  thermal 
dissipation  of,  12-244 
Ionized  gas  Interaction  with,  12-277 
plasma  propagation  of,  12-264 
Microwave  systems , 

high  power,  sulfur  hexafluoride  in,  12-443 
Microwave  transmission, 

error  In  Ionized  trail  measurement  by,  10- 
119 

Microwave  transmitters , 

measuring  spurious  emissions  from,  12-345 
solid  state  devices  for,  2-307 
Microwave  tubes, 

beryllium  oxide  supports  for  helices  for. 
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2-133 

Military  organlaatlon, 

againat  nuelaar  attack,  10-130 
Minutaa«n  guldad  aiaallaa.  (Saa  alao 
Low  radar  croai  aaetlon  taat  vahlclaa.) 
Mlnutaman  guided  miatilat, 

af facta  of  Mtaorologleal  paramatara  on,  1-3 
influanca  of  axtamal  Inaulation.  thicknaaa 
on  atructural  tawparaturaa  of,  9-58 
modal  almulation  of  panatration  and  target 
damage  affactivanaaa  of,  7-28 
trajectory  and  inaulation  thickneai  Influanca 
on  atructural  tamparaturaa  of,  9-58 
Mlnutaman  awrk  3  noaa  eona, 
trajectory  data  for,  9-108 
Mlnutaman  rockat  motor  1A5, 

altitude  taatlng  and  performance  evaluation 
of,  8-181 

Mirage  Ill  C  aircraft, 

performance  evaluation  of,  2-490 
Miaailea.  (Saa  alao  Atlaa  9Et  Atlaa/Titan  It 
BAMBlf  Bomarc  B|  ICBMt  Minutamant  kMSBM; 
Nika-Zeuat  Nika-Zaua  canardi  Titan  II.) 
devalopmant  of  glaaa-flbar  compoaita  mater- 
lala  for,  9-127 

evaluation  of  organic  coating  ayatema  for 
caaing  of,  2-421 

guidance  equipment  evaluation,  5-7 
MMRBM  (Mobile  Mid  Range  Ballistic  Missile), 
reentry  systems  for,  7-110 

Models, 

digital  computer,  for  subsurface  ballistic 
vehicle  trajectory,  7-106 
finned  ogive  cylinder,  transonic  flow  static 
stability  characteristics  of,  8-182 
low  altitude  turbulence,  for  B-66  aircraft 
gust  load  analysis,  2-152 
mathematical,  for  personnel  procurement  and 
assignment,  18-13 

Nite-Zeus  missile  configuration,  hypersonic 
pressure  distributions  tests  on,  8-176, 

8-219 

seml-rlgld  rectangular  wing,  hypersonic  flow 
flutter  tests  of,  8-211 
supersonic  and  hypersonic  leading  edge  heat 
transfer  of  Mike-Zeus  canard,  8-179 
Titan  B  mark  4  reentry  vehicle,  transonic 
pressure  testing  of,  8-178 
Modulation.  See  Fulse-code  modulation. 
Modulators , 

germanium  Infrared,  2-370 
for  lasers,  2-9 
Moduli, 

Young's  and  Shear,  for  non-metalllc  materials, 
16-540a 

Molecular  beam  tubes. 

In  a  carbon  monoxide  time  standard,  12-257 
Molecular  structures, 
of  polymers,  2-16a 
Molybdenum  alloys, 

vacuum  arc  casting  of,  2-508 
Molybdenum-tungsten  alloys, 
vacuum  arc  casting  of,  2-508 
Monel  alloys, 

in  high  pressure  breathing  oxygen  systems, 
19-102 

Monitoring  systems, 


for  hyparsoiiie  ramjet  anginas,  2-318 
Monkeys , 

affect  of  tUMH  on  the  laamsd  task  par- 
fomanca  of,  19-64 

and  humans,  comparatlvs  study  of  laukeeytas 
in  culture  in,  20-99 

intrapulmonary  praasuraa  during  aecalaration 
in,  19-106 

akin  tamparatura  and  avoidance  behavior  in, 
17-21 

toxic  tolerances  of,  2-519a 
Motion, 

bibliography  of  affects  on  human  performance 
of,  19-77 

Motors.  Saa  Rockat  motors. 

MRMU  (Mobile  ramota  isanipulator  units),  7-41 
Multichannel  racaivers, 

adaptive  binary  signal,  errors  in,  10-129 
Multiple  beam  intarferoiastry ,  2-47 
Multiplex, 

time  division,  for  telemetry,  2-553a 


National  Aviation  Pacilltiea  Experimental 
Canter , 

research  projects  from,  10-26,  10-27 
Networks , 

microwave,  theory  and  practice  of,  12-143 
Neutron  damage, 
monitoring,  2-530 

NOL  (no  glmbsl  lock  Inertial)  platform, 
control  system  components  for,  2-511a 
Nickel-cadmium  batteries,  2-67 
life  tests  of,  2-68,  2-553 
Nike-Zeus  canard, 

model,  supersonic  and  hypersonic  pressure 
distributions  on  leading  edges  of,  8-179 
Nika-Zaus  missiles, 

model ,  hypersonic  pressure  distribution 
tests  on  cuiif Igurstlons  of,  8-176,  8-219 
Nlke-Zaus  nose  probes , 

supersonic  pressure  tests  of,  8-226 
Niobium, 

electrodes  for  fuel  cells,  2-241 
work  hardening  of,  2-354 
Niobium  alloys, 

in  refractory  metal  structures,  2-392a 
welding  characteristics  of,  2-292 
Niobium-tin  alloys, 
preparation  of ,  2-269 
Nitric  acid, 

as  fuel  cell  oxidant,  2-42 
Nitrogen , 

compendium  of  thermodynamic  data,  2-625a 
Nitrogen  compounds, 

phosphorus  and  silicon  derivatives  of, 

2-305a 

Nitrogen  tetroxida, 

axploaions  of  In  contact  with  hydrasina-type 
fuels,  2-685 

Noise.  (See  also  Jet  noise.) 

in  aircraft  static  dlschangera,  test  facil¬ 
ities  for,  2-95 

design  and  development  of  exposure  meter  for, 
19-56 

flat  panel  response  to,  2-706 

in  quadruple  type  parametric  cyclotron-wave 
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Mpllflara,  12-486 
Molt*  Intartaranea, 

In  spaach  tranaalaalon,  12-296 
Nolaa  auppraaaorai 

acouatle  avaluatlon  of  Jat  ground  runup, 
19-21,  19-22,  19-23,  19-24,  19-25 
Nolaa  taaparaturaa , 

■InlnuB,  In  d.-e.-punpad  tranataraa  wava 
aapllflara,  12-431 
Non-Mtalllc  aatarlala, 

damping  propartlaa  bibliography  and  Young* a 
and  Shaar  nwdull  tablaa  for,  16-540a 
nagnatlam  and  eryatal  atructura  of,  10-127 
Noaa  eonaa, 

aerodynamic  lift  from,  8-154 
bluntnaaa  effact  on  hyparaonlc.  flow  praaaura 
maaauramenta  on,  8-223 
low  danalty  hyparaonlc  flow  aerodynamic 
charactarlatlca  of,  9-123a 
Mlnutaman  mark  5,  trajectory  data  for,  9-108 
Moaalaa, 

cantad,  almulatad  high  altitude  teatlng  of, 
8-180 

jet  nolae  from  2-303 
supersonic  axlsymmetrlc  heat  resistant, 
design  of,  2-445 
Nuclear  alrburst, 

effacts  on  phased-array  radar,  12-390 
Nuclear  attack, 

military  organisation  against,  10-130 
Nuclear  detonations, 

hardanlng  spacecraft  against,  2-598a 
Nuclear  explosions, 

half  space  energy  distribution  under 
loading  by,  7-43 

high  altitude,  beta  decay  electron  loss 
from,  7-72 

radar  black-out  by,  7-37 
Nuclear  flash, 

phototropic  systems  In  devices  protecting 
against,  19-46 
Nuclear  materials, 
detection  of,  7-93 
Nuclear  packages, 

craiihed  flight  vehicle,  recovery  of,  7-41 
Nuclear  reactors, 

direct  boiling,  16-578a 

reentering,  hazards  of  small  particle  dis¬ 
persal  from,  7-81 
Nuclear  weapons, 
effects  of,  7-88 

on-pad  detection  In  spacecraft  of,  7-71 
simulated,  effects  on  ICBM  materials  of, 
7-69,  7-70 
Numerical  analysis, 

data  smoothing  In,  '-10 

Operators  (personnel), 

communications  system,  evaluation  of 
training  of,  3-52 

dial  central  office  equipment,  evalua¬ 
tion  of  training  of,  3-54 
sampled  data  models  of,  2-36 
Ophthalmology.  Sea  Optometers. 

Optical  systems, 

phototropic,  nuclear  flash  protective,  19-46 


Optical  techniques, 

tor  lunar  tracking,  2-473 
Optical  tracking, 
with  lunar  tracking  axis,  2-473 
Optometers , 

Infrared,  calibration  of,  19-88 
Orbital  alasMnt  syatam, 

long  ranga,  for  satalllte  racovary,  10-44 
Orbital  flight  paths, 

radar  observation  of,  13-131 
Orbital  rendasvoua, 

control  syatama  for,  2-344a 
Orbit  computation, 

computer  programs  for,  10-132 
Orbits, 

Intersection  of,  10-286 
satellite  vahlcle,  computer  program  for 
determination  of,  10-211 
Organic  compounds, 

high  vacuum  techniques  In  radiation  chemical 
studies  of,  2-575 
Organic  phosphine  oxides, 
preparation,  2-4a 
Organic  phosphine  sulfides, 
preparation,  2-4a 
Organization, 

military,  against  nuclear  attack,  10-130- 
Organoboranes , 

preparation  of,  2-la 

OSCAR  (Optimum  Selection,  Classification  and 
Assignment  of  Recruits),  18-13 
Oscillators.  (See  also  Cerclnotrons. ) 
backward  wave  magnetron,  2-446 
Barkhauaan-Kurz ,  with  an  Ion  source  In  space 
propulsion,  2-666 
Integrated  phase-shift,  2-5 
Overvoltage.  See  Hydrogen  overvoltage. 

Oxides , 

aluminum,  as  single  crystal  whisker  rein¬ 
forcement  In  composite  materials,  9-128 
organic  phosphine,  preparation  of,  2-4a 
Oxide  solid  solutions, 

superlattice  formation  In,  2-92a 
Oxygen , 

breathing,  from  water  electrolysis,  19-94 
compendium  of  thermodynamic  data,  2-625a 
Intake  of  nomadic  Lapps,  21-53 
from  photosynthetic  gas  exchangers,  19-101, 
21-36 

Oxygen  systems, 

high  pressure  breathing,  monel  alloys  and 
stainless  steel  In,  19-102 
high  pressure  breathing,  safety  of,  19-102 


Racks  (parachute),  2-426a 
Panels  (structural), 

flat,  noise  response  of,  2-706 
metal  sandwich,  exo-flux  bonding  process 
for,  2-218a 

rear  Caravelle  aircraft,  vibration  analysis 
of,  2-681 

Parachute  assemblies, 
tests  of,  4-34 
Parachute  components, 

reliability  tests  of,  4-33 
Parachute  fabrics. 
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•g«  affaet  on  paraaablltty  and  opaning 
charaetarlatiea  of|  3-41S- 
drag  and  atabLllty  tn  hyparaonic  and  aupar- 
aonle  flow,  taatlng  of,  8-iab 
taat  taellltlaa  tor  lapaet  bahavlor,  16-311a 
Paraehutaa,  16-27<b 

aarlal  dal ivory,  aatarlala  and  daalgna  for, 
2-309 

praaaura  packing  of,  2-426a 
Paraaotar laatlon , 

of  antanna  gain  and  baaawidth  eonatanta,  12- 
211 

of  flight  anvironaanta  tor  Mara  and  Vanua, 
2-803 

of  raantry  vahicla  tharaal  protoctlon  aystaaa 
daaign,  2-623 

of  apaea  condanaar -radiator  goooMtry,  weight 
and  area,  2-697a 

of  structural  daaign  critarla  for  aircraft 
and  raantry  vahlclas,  2-93a 
of  transport  logistics,  2-50 
Pattam  racognltion,  2-419 
Pattama, 

high-gain  antanna  array,  12-344 
PDP-1  cooputara, 

alphanusMric  test  modification  program  for, 
10-218 

Ob j act  program  dabugglng  by,  10-41 
Pentaborana, 

toxicity  of,  19-109 
Performanca, 

design  of  aids  to,  19-20 
human,  bibliography  of  affect  of  motion  on, 
19-77 

Improvement  with  practica,  19-60 
of  low-aptituda  airman,  18-14 
monkey  laamad  task,  affect  of  UDMH  on,  19-64 
systems,  evaluation  of,  19-105 
test  results  of  craw  in  spacecraft  environ¬ 
ments,  19-70 
Farmaabil ity, 

of  parachute  fabrics,  age  affect  on,  2-413 
Personality  teats, 

trait-rating  factor,  validation  of,  18-4 
Personnel.  Sea  Aviation  personnel. 

Personnel  management.  (Sea  also  OSCAR.) 

mathesiatlcal  models  for  use  in,  18-13 
Personnel  selection, 

for  remote  arctic  duty,  21-34 
Fhased-array  radar, 

high-altituda  nuclear  blast  effects  on,  12- 
390 

Phase  shifters, 

light,  gas  cell  variable,  12-292 
Phase-shift  oscillators, 
integrated,  2-5 
Phosphine  oxides, 

organic,  preparation  of,  2-4a 
Phosphine  sulfides, 

organic,  prsparatlon  of,  2-4a 
Phosphorus , 

derlvativas  of  nitrogen  compounds,  2-305a 
Photoconductivity,  2-533 
Photoalactric  behavior, 

of  cadmixim  sulfide  crystals  in  magnetic 
fields,  12-527 
Photoamlssion, 


of  garmanium  and  silicon  crystals,  sodium 
ovarlayars  influence  on,  2-231 
Photograamatric  reasetion, 

in  apaca  aurvaillanca  systama  evaluation, 
12-442 

Photogrammatry, 

monitoring  plata  obsarvationa  in,  6-6 
usa  of  digitally  stored  atareo  data  in,  12- 
.  161a 

Photographic  film, 

degradation  of  latent  Imagas  by  aaquaous 
solution  iBMrsion  of,  2-429 
rad  sansitlsation  of  silver  bromide,  2-732 
Photographic  tracking, 

of  aatalllta  vahlclas,  10-209 
Photography, 

of  Trallblasar  I  vehicle  reentry,  10-117 
Photostatars , 

light  scattering,  2-22a 
Photomultipllars , 
survey  of,  12-292 
Photopolymarlsation , 
initiators,  2-502 
Photosensitive  materials, 

space  radiation  effects  on,  2-300 
Photosynthes is , 
of  algae,  21-56 

gat  exchangers  utilising,  19-101 
solar  illuminated  gas  exchangers  utilising, 
21-36 

Phototropic  materials, 

at  bioptic  storage  elements  in  computer 
memories,  2-305 
Phototropic  reactions, 

of  triphanylmethane  leuconltrlles,  19-84 
Physiological  responses, 

electronic  monitoring  of  bioelectric,  19-98 
Piesoeleetrlc  transducers. 

for  pressure  measurements,  2-171 
Pinch  effects, 

in  gas  duplaxers,  12-480 
Plasma  arcs, 

material  tasting  by,  2-461 
Plasma  flow, 

alactromagnetic  wave  interaction  with,  12-263 
Plasma  jets, 

spraying  of  tungsten  and  refractory  carbides 
by,  2-201 

Plasmas.  (See  also  Arc-plasma  tunnels.) 
in  aerospace  communications,  2-S69a 
anisotropic,  Cerenkov  radiation  from,  2-643 
average  electron  energy  value  in,  2-605a 
electromagnetic  wave  reflections  in  study  of, 
2-234 

non-uniform,  electromagnetic  wave  propaga¬ 
tion  in,  12-212 

propagation  of  microwaves  in,  12-264 
shock  Induced,  dynamic  coupling  with  micro- 
wave  power,  12-90 

stability  of  configurations  of,  12-284 
Plasma  sheath, 

influence  on  reentry  vehicle  r.f.  signal 
transmission  strength,  9-112 
reentry  changes  in,  9-112 
r.f.  energy  propagation  through,  9-126 
Plasmolds, 

high  energy,  spherical,  2-113 
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Plastic  cnatlnfSt 
naar-infrarad  attanuatlng,  19-92 
Plastic  contalnars, 

tor  spsca  tsadlngi  19-48 
Plastic  decomposition, 

short  tlma  high  tamparstura  klnatlcs  of, 

7-102 

Plasticity,  2-730 
Plsstlc  Ismlnatas, 

glass  tlbar  ralnforcsd  apoxy-typa,  fatigue 
propart las  of,  2-464 

ralnforcad,  high  tamparstura  strength  and 
alastlclty  of,  2-406 
Plastics.  (Sea  also  Pol/nars.) 

ablative,  refractory  ralnf orcamants  for, 

2-260 

Impulslva  load  bahavlor  cf,  7-85 
naar-lnfrarad  attenuating,  19-92 
Plates, 

notched,  strain  gagas  for  measuring  creep 
of,  2-710 

In  ogival  cylinder  subsonic  flow  wakes,  drag 
of,  2-587a 

rectangular,  effect  of  banding  distortion  on 
torsional  vibrations  of,  2-701 
Platinum, 

quench  hardening  of,  2-329 
Pneumatic  servomachanlsms,  2-3 
p~n  junctions, 

large  area,  as  three  terminal  circuit 
ulements,  2-112b 
Pods, 

two  component,  B-58A  aircraft  flight  per¬ 
formance  with,  4-23 
Polarization, 

electric,  of  cadmium  sulfide  crystals,  12-527 
Polybenzimidazole  fibers, 

behavior  after  gamma  radiation  of,  2-435 
deterioration  of,  2-679 
high  temperature  properties  of,  2-435 
Polyethylene  plastics, 

envlronnental  stress  cracking  of,  2-69a 
radiation  effects,  2-69a 
Pol ymer Iz  at Ion , 

photo,  initiators  of,  2-502 
Polymers.  (See  also  Polyurethanes.) 
high  energy,  2-115 

high  temperature,  compandium  of  research 
data,  2-372 

molecular  structure  and  physical  behavior 
of,  2-16a 

polyvinyl  chloride,  glass  fabric  expanded 
structures  coated  with,  2-569 
Polymer  solutions, 

thermodynamic  propartlas,  2-22a 
Polyphenyl  ethers, 

high  temperatura  hydraulic  systems  using, 
2-674,  2-675 
Polyurethanes, 

chemical  stress  ralsxation  measurements  on, 
16-71a 

expanded  structures  of  glass  textiles 
coated  with,  2-569 
Polyvinyl  chloride, 

expanded  structuras  of  glass  textiles 
coated  with,  2-569 
Position  finding. 


of  objects  In  cls-lunar  space,  12-137 
Power, 

microwave,  dynamic  coupling  with  shock  In¬ 
duced  plasmas,  12-90 
modulation  of  hydraulic,  by  dielectric 
fluids  in  vibration  exciters,  2-336 
utilisation  In  advanced  flight  vahlclas, 
2-591 

Power  measuring  aqulpsMnt, 

fixed  probe,  multlW>da,  12-477 
Power  systems, 

concentrating  photovoltaic,  for  space  oper¬ 
ations,  2-386 
Power  transmission, 

liquid  isetals  as  fluids  for,  15-294a 
ultra-high  microwave,  failure  of,  12-444 
Prediction, 

of  airforce  officer  effectiveness,  18-11 
of  airforce  officer  retirement,  18-18 
of  airforce  officer  success  from  educa¬ 
tional  Information,  18-20 
of  airman  success ,  18-9 
of  airmen  technical  school  success,  18-12 
of  airmen  unfavorable  discharges,  18-5 
of  aviation  personnel  crosstraining  time, 
18-15 

of  low-aptitude  airmen  success,  18-14 
PRESS  project,  10-118 
Pressure , 

fluctuations  in  turbulent  boundary  layers, 
2-425 

Pressure  gages, 

piezoelectric,  2-171 
Pressure  measurements, 
low,  errors  in,  8-188 
Pressures, 

Intrapulmonary,  In  dogs  and  monkeys  during 
acceleration,  19-106 
Pressure  suits,  4-32 

radiation  effects  on,  7-62 
Probes , 

Impact-pr'.ssure,  8-208 

Nlke-Zeus  nose,  supersonic  pressure  teats 
of,  8-226 

Probes  (electromagnetic), 

fixed,  in  multimode  power  measuring  equip¬ 
ment,  12-477 

transformer-type,  for  interference  currents, 
2-34 

PROCTOR  (Precise  Range  Only  Cls-lunar  Tracking 
and  Orbit  Reduction  System),  12-252 
Programming, 

dynamic,  techniques  of,  12-265 
stochastic,  12-285 
Programs.  See  Computer  programs. 

Projectiles, 

electrostatically  actuated,  2-103,  2-114 
high  energy,  spherical  plasmoid,  2-113 
Ion  beam,  2-109 

launcher  barrel  kinematics  of,  8-213 
Propellants.  See  Liquid  propellants. 

Properdin,  21-51 
Proprioception , 

altered,  as  related  to  weightlessness,  19-83 
Propulsion , 

space,  Barkhausen-Kurz  oscillators  and  ion 
sources  for,  2-666 
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Propul ■Ion  angina*, 
alaetrls,  i-illt, 

Propul  a  Ion  ayataau, 

roekat,  davolopoant  tranda  In,  8-227 
Protacttva  clothing, 

for  auparaonle  wlndblaat,  17-6 
Proton  a, 

In  Van  Allan  radiation  bait,  7-105 
Payehologlcal  laboratortaa,  10-191 
Paychologlcal  taata.  Saa  Paraonallty 
taata. 

Paychomotoi'  taata, 

In  walghtlaaa  condition*,  19-73 
Pulaa-coda  laodulation,  2-9a 

talamatry  data,  long  ranga  tranamlaalon  of, 
2-198* 

Pulaaa.  (Saa  alao  Digital  pulaa  coding.) 
high  anargy  alactrlcal,  production  of, 
12-288,  12-290 
Pyrophosphataa , 

In  dentlatry,  aqueous  stannous  fluoride 
compatibility  with,  20-108 
Pyrotechnic  devices, 

Infrared  emission  evaluation  of,  2-483 


Quantum  theory,  12-2a 
Quartz , 

fused,  testing  for  delay  lines,  12-174 
Quendilng  (cooling) , 

ultrarepld,  of  beryllium  alloys,  2-131 


R-1084  radio  receivers,  12-389 
Rabbits, 

cold  exposure  vasoconstriction  In  ears  of, 
21-50 

cutaneous  toxicity  of  air  force  develop¬ 
ment  materials  to,  19-26 
Radar.  (See  also  Low  radar  cross  section 
test  vehicles)  PROCTOR.) 
advanced  development  of,  10-283,  10-285 
groundburst  fuzing  for  reentry  vehicles, 

9- 126 

nuclear  Induced  black-out  of,  7-37 
observation  of  orbital  flight  paths  by, 

10- 131 

phased  array,  high  altitude  nuclear  blast 
effects  on,  12-390 

recognition  and  analysis  techniques,  12-141 
research  on  systems,  circuits  and  new 
device*  for,  2-296 

satellite  vehicle  recognition  by,  12-177 
'-sets,  equipment  for  remotlng,  12-447 
target  cross-section  extraction  techniques, 
12-178 

target  discrimination  by,  10-144 
towed  training  target  Identification  by, 
2-116 

Radar  antennas, 

computer  programs  for  pointing  of,  10-137 
Radar  data, 

AN/TRQ-10(XW-2)  system  for  transfer  of, 
12-447 

AK/TRQ-13  radio  repeater  set  for  transfer 
of,  12-447 

Radar  equipment,  10-128 


Radar  Intartarance, 

in  frequency  divaraity  racaiving  ayataaa, 

12-85 

Radar  obaarvatlona , 

■atellita,  time  aariaa  analyaia  of,  10-40 
Radar  pulaaa, 

■Ingla,  almultanaoua  ranga  and  dopplar 
accuracy  maasuramanta  ualng,  12-179 
Radar  racalvera, 

AH/PPS-35,  anti-jam  capability  teat*  on, 

12-308 

frequency  diversity,  Intsrferance  In,  12-65 
monopulaa,  jamming  of,  2-183 
Radar  scanning,  12-150 

Radar  sets, 

Al^/FPS-20,  spectrum  signature  of,  12-124 
AIVGRR-9(XW-1),  development  of,  12-149 
Radar  systems , 

digital  pulaa  coding,  12-213 
Radar  transmitters , 

AN/FPS-3A,  spectral  output  measurement  tech¬ 
niques  for,  12-311 
Radiant  heaters, 

evaluation  of,  2-562 

Radiation.  (See  alao  Van  Allen  radiation  belt.) 
Cerenkov,  from  anisotropic  plasms,  2-643 
solar  flare  generated,  measurements  of,  17-24 
near- Infrared,  plastic  coatings  for  atten¬ 
uation  of,  19-92 
Radiation  chemistry, 

high  vacuum  techniques  In,  2-575 
Internal  energy  transfer  in  reactions  Involv¬ 
ing,  2-540 
Radiation  effects, 

on  bacterial  invasion  of  macaca  mulatta, 

20-77 

gamma,  on  polybenzimidazole  fibers,  2-435 

on  gases,  2-10 

handbook  on  space,  19-86 

microwave,  on  biological  tissue,  12-244 

on  photosensitive  materials,  2-500 

on  polyethylene  plastics,  2-69a 

on  pressure  suits,  7-62 

on  pressure  transducers,  7-63 

on  radiation  tolerant  circuits,  2-477 

on  semiconductor  materials  and  devices, 

2-477,  12-269 
on  solar  cells,  2-477 
Radiation  patterns, 

antenna,  statistical  analysis  of,  12-317 
Radio, 

spectrum  from  10-300  Gc  in  aerospace  communi¬ 
cation,  2-589a 

Radio  field  Intensity  meters, 
comparative  tests  on,  12-402 
Radio  physics,  10-116 
Radio  receivers, 

AN/ARC-27,  high  Input  signal  modification 
for,  2-665 

AN/ARC-34  U,  input  antenna  signal  level 
range  extension  of ,  2-571 
Input  antenna  signal  level  range  extension 
of,  2-571 
R-1084,  12-389 
Radio  sets, 

AN/TRQ-13  repeater,  12-447 
Radlotechnol ogy , 
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earaMle,  2-721 
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hyparaonle,  control  ayatana  Cor,  2-318 
hyparaonle,  parfomanea  nonltorlng  ayatau 
for,  2-318 

Rangaa  (aatabllahiMnta) , 

taat,  for  high  parCoraanea  antanna,  12-301 
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Ratlnga, 
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In,  21-44 
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21-45 
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analyati  of  flow  raglmaa  ancountarad  by 
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Raantry  conClguratlona, 
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16- sea 
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Raantry  heating, 

SNAP  taat  program  Cor,  7-67 
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manned  and  unmanned  lunar,  flight  control  of, 
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mark  4,  analysis  of  thermal  protection  aystam 
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optical  coasMinleatlon  ayatama  batwaan  aarth 
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Raantry  vahlcla  shlalda, 
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human  deep  tendon,  impact  effects  on,  17-18 
Refractories, 

vapor  praasure-tamparature  properties  of, 
16-463a 

Refractory  carbides, 

plasma  jet  spraying  of,  2-201 
Refractory  coatings, 

for  heat  resistant  structures,  2-392a 
Refractory  materials.  (Sea  also  Haat- 
raslstant  materials.) 

bibliography  of  thermodynamics  of,  2-260a 
for  reinforcing  ablative  plastics,  2-260 
Refractory  metal  alloys, 

extrusion,  forging,  and  rolling  of,  2-670 
Refractory  metals, 

constitution  diagrams  for,  16-132a 
extrusion  of,  2-506 

high  temperstura  solar  abaorptance  and  hemi¬ 
spherical  emlttance  of,  2-558a 
Interdlffuslon  with  barrier  metals  of,  2-432 
structure  design  and  fabrication  with,  2-392a 
substructlva  and  loachanlcal  properties  of, 
16-181a 

ultra  short  time  creep  tasting  uf,  15-762a 
Refractory  matal  atructuraa, 

designs  of  and  fabrication  techniques  for, 
2-392a 

Refrigeration, 

unconventional  tachnlques  of,  12-341 
Refrigerators, 

low  tamparatura,  closed  cycle,  12-319 
Regeneration, 

of  air  In  sealed  space  flight  environments, 
19-59 

Relativity,  12-2a 
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tor  •trotatle  beabora,  7-109 
Rallabtlltyt 

of  a,-e.  ganaratora,  2-105a 
of  gaa  baartng  gyroaeopaa,  2-S59 
tntarplanatary  guUanea  ayataaa,  pradle- 
tlon  of.  2-3S9 

of  ayataa  partonunea  itltb  human  maltune- 
tlon,  19-109 
Raaota  handling, 

human  anglnaarlng  appllad  to,  19-SB 
by  MtMU  (Moblla  Ramota  Manipulator  Unlta), 

7- 41 

In  apaea,  19-100 
Rataarch  taellltlaa, 

at  National  Aviation  Paellltlaa  Bxparl- 
mantal  Cantor,  10-26,  10-27 
Raaaarch  projacta, 

on  high  tamparatura  polymara  and  flulda, 
compandlum  of  data,  2-372 
National  Aviation  Facllltlaa  Rxparl- 
Bwntal  Cantor,  10-26,  10-27 
Ravlawa, 

of  aircraft  loading,  2-235a 
of  bloalactrlelty,  2-377 
of  davalopmant  tranda  In  rockat  propulalon 
ayatama,  8-227 

of  flight  vahlcla  atructural  data,  2-e2a 
of  group  bahavlor,  21-32 
of  high  tamparatura  hydraulic  flulda, 
lubrlcanta,  fuala  and  alactronlc  cool- 
anta,  2-S74 

of  Information,  gama  and  learning  thaorlaa, 
19-76 

of  lltaratura  on  dlaplay  modaa  for  contln- 
uoua  tracking  taaka,  19-93 
of  magneto-hydrodynamic  gonaratora,  2-259 
of  paaudo  random  antanna  array  lltaratura, 
12-304 

of  raaaarch  on  behavlorlal  affecta  of 
arctic  anvlronmenta,  21-33 
of  raaaarch  on  peraonnal  aalectlon  for  remote 
arctic  duty,  21-34 
Rockat  cel  la, 

J-3,  high  altitude  rockat  engine  performance 
In,  8-189,  8-207 

Rockat  englnaa.  See  Rocket  motora. 

Rockat  axhauata, 

raactlona  with  tantalum,  tungaten,  and 
tantalum-tungatan  alloya,  2-327 
atructure  of  plume  of,  13-18a 
Rocket  motora, 

electrical  realatance  heated,  evaluation  of, 
2-487 
PSU,  9-86 

Mlnuteman  1  A  5,  altitude  teatlng  and  perfor¬ 
mance  evaluation  of,  8-181 
performance  monitoring  Inatrumentation  for, 
2-319 

TB-289,  high  altitude  teatlng  of,  8-190 
TE-345,  altitude  teatlng  of,  8-139 
TE-359,  almulatad  high  altitude  teatlng  of, 

8- 192 

TE-375,  almulatad  high  altitude  evaluation 
of,  8-194,  8-210 

X-258  B-1,  alatulatad  altitude  teaca  of,  8-216 
XUl  91-AJ-5,  almulatad  hl^  altitude  teatlng 


of,  8-189 

XM-57,  almulatad  high  altitude  teatlng  of, 
8-204 

Roekat  awtera  (liquid  propellant), 

accuracy  of  parformanea  maaauramanta  of, 
8-207 

Roekat  motora  (aolld  propellant), 
davalopmant  of,  13-47 
Roekat  propulalon  ayatama, 
davalopmant  tranda  In,  8-227 
Roekata.  (Saa  alao  Booatar  rockata.) 

evaluation  of  organle  coating  ayatama  for 
eaalng  of,  2-421 
Rolling, 

of  refractory  metal  alloya,  2-670 
Rolling  contact, 

Graan’a  function  lii  tha  atudy  of,  2-660 
Rolling  contact  bear Inga, 

lubricant  performance  In,  2-643a 
Rotora , 

apharlcal,  formation  technlquea  for,  2-488 
Rubidium  vapora, 

condanalng  heat  tranafer  coefflclenta  for, 
2-738 


Safety, 

In  radar  Identification  of  towed  training 
targata,  2-116 
SAGE,  10-33,  10-34 
Saliva, 

whole  and  parotid,  lipid  conatltuenta  of, 
20-111 

SAL  teata,  20-96 
SAM  contourator, 

Ln  dantlatry,  20-95 
Sampled  data  ayatama, 

human  operator  modal a  baaed  on,  2-36 
with  variable  aampllng  rate,  2-35 
Sandwich  panela, 

metal,  exo-flux  bonding  procaaa  for,  2-218a 
Sanitation, 

In  apacacraft,  19-68 
Sapphire, 

friction  and  wear  of  aingle  cryatals  of,  15- 
316a 

Satellite  vehicle  recovery, 

longrange  orbital  element  aystem  for,  10-44 
Satellite  vehiclea, 

look  angle  calculatora  for,  12-391 
orbit  determination  computer  program  for, 
10-211 

paaalve  coomunicatlon,  automatic  angle  re¬ 
turn  antenna  arrays  in,  2-439 
paaalve  apherical,  in  comnunicatlon  ayatema, 
12-136 

photographic  tracking  of,  10-209 
radar  recognition  and  analyaia  technlquea  in 
identifying,  12-141 
recognition  manual  for,  12-177 
time  series  analysis  of  radnr  observations 
of.  10-40 

tracking  ayatama  for,  12-252 
Saturn  SA-5  booster  rockets, 

base  heating  and  praoaure  on  model  booster 
afterbody  of,  8-147 
Seals, 


earulic-Batal ,  for  hiih  powar  tubaa,  12- 

see 

tual  tank,  coapatlblllty  of  antl-lelng 
addltlvaa  with,  2-91 
fual  tank,  tast  taellltlaa  for,  2-91 
glasi-natal,  for  high  tamparatura  wlndowa, 
2-396a 

haat-raalatant,  taatlng  for  hl|^  tampuratura 
hydi-aullc  ayatama,  2-674 

Saata, 

flight  vahlcla,  aupport-raatralnt  ayatama  for, 
2-S46a 

Sacondary  amission, 
from  gasas,  2-10 

Semiconductor  devices,  2-23,  2-350 

feasibility  of  Indium  antlmonlda  In,  2-567a 
in  high  power  duplaxers,  12-305 
silicon,  failure  mechanlama  In,  12-405 
Semiconductor  electrodes, 
for  fuel  cells,  2-69 
Semiconductor  materials, 

radiation  effect  on,  12-269 
Semiconductors , 

circuitry  development  with  single  crystal, 
2-350 

asi  lasers,  2-803 
radlattoi  effects  on,  2-477 
Sensors, 

for  deep  tendon  reflexes,  17-23 
resistance  temperature,  to  2000°  C,  2-417 
SeruTci, 

mlcromeaaurlng  methods  for  the  cholesterol 
uptake  by,  20-84 
Servomechanisms , 
hydraulic,  2-3 
pneuraatlc,  2-3 
Sheet  metals, 

titanium  alloy,  high  temperature  creep  of, 
2-524 
Shells , 

Interacting  laminar,  for  antenna  construc¬ 
tion,  12-366 
Shelters, 

emergency,  aircraft  as,  21-29 
Shock, 

attenuating  materials,  testing  of,  7-22 
Shock  Ionization, 

of  argon,  krypton  and  xenon,  9-135 
Shock  tests, 

HYGE  high  acceleration  equipment  for,  17-22 
Shock  waves, 

effect  on  Iron  alloys,  2-442 
mlo.rowa'’es  and  Ionized  gas  Interaction  behind, 
12-277 

monatomic  gas,  characteristics  of,  9-137 
Signal  generators, 

coherent,  sub-mil llmeter,  2-151 
Signals, 

binary,  error  In  adaptive  multichannel  recep¬ 
tion  of,  10-129 

r.f.,  reentry  vehicle  transmission  of,  9-112 
Silicon, 

crystals.  Influence  of  sodium  overlayers  on 
photoemlsslon  and  work  function  of,  2-231 
derivatives  of  nitrogen  compounds,  2-305a 
laser  oscillations  In,  2-503 
semiconductors,  failure  mechanisms  In,  12-405 


Silicon  carbide  whiskers, 

growth  snd  propartias  of,  16-2S2s 
Slllcona-asbastos  laminates, 

high  tamparatura  propartlaa  of,  2-406 
Silver  bromide, 

red  sensitisation  of  single  crystals  and 
evaporated  films  of,  2-732 
Silver  oxide  -  cadmium  batteries, 
for  aerospace  applications,  2-450 
Sinusoidal  oscillations, 

Intarnsl  dog  body  movements  Initiated  by, 
19-81 
Skills, 

training  and  retention  of,  19-107 
Skin, 

monkey,  temperatures  of,  17-21 
temperature  relation  to  sweating  and  cutan¬ 
eous  blood  flow,  19-69 
Skybolt  reentry  vehicles, 
dynamic  stability  of,  8-197 
Sleep, 

In  conditions  of  weightlessness,  19-83 
Sliding  contact. 

Green's  function  In  the  study  of,  2-660 
SNAP  tast  program, 

for  reentry  heating,  7-67 
Sodium  antlmonlde, 

bulk  preparation  of ,  2-231 
films,  2-231 
Sodium  vapors, 

condensing  heat  transfer  coefficients  for, 
2-738 
Soils, 

subsurface  ballistic  vehicle  trajectories 
through,  7-106 
wave  propagation  In,  7-33 
Solar  absorptance, 

of  refractory  metals  at  high  temperatures, 
2-558a 

Solar  cells, 

cadmium  sulfide,  2-69 
radiation  effects  on,  2-477 
Solar  energy, 

for  Illuminating  photosynthetlo.  gas 
exchangers,  21-36 

lithium  hydride  storage  unit  for,  2-484 
receiver  for,  2-484 
Solar  energy  collection  metals, 

solar  absorptance  and  hemispherical  emlttanc 
of,  2-558a 

Solar  energy  converters, 
gallium  arsenide  In,  2-639 
photoemlsslve,  2-600 
research  on  Improved,  2-245 
thlonlne  photogalvanlc,  2-373 
Solar  flares, 

measurement  of  cosmic  radiation  produced  by 
17-24 

Solar  panels,  2-214 
Solid  state  devices, 

Interference  effects  In,  12-221 
for  microwave  telemetry  transmitters,  2-307 
Solid  state  limiters, 
broad-band,  12-354 

microwave  frequency,  techniques  for  using, 
2-364 

Solid  state  physics. 


216 


r«ia«reh  report ,  10-134 
Sonic  fatltuo, 

of  vahlela  atnieturaa,  2-26 
Space, 

cla-lunar,  object  location  In,  12-137 
hiuun  leading  requlraoenta  In,  19-4B 
physlca  ot,  12-2e 
raniote  handling  In,  19-100 
tacura  coowinleatlon  ayatau  tor,  12-280 
•urvalllanca  ayatana  for,  12-256 
Space  condanaar-radlatora, 
daalgn  tachnlquaa  tor,  2-697a 
Spacecraft, 

Apollo,  reentry  praaaura  dlatrlbutlon  and 
force  taata  on,  6-193 
emergency  dataetlon  ayatoiB,  2-276 
energy  menegament  ayataoa  tor,  2-301 
aacepe  ayatama,  controllable  thruat  device 
liquid  propallanta  for,  2-238 
aacape  ayatam  daalgn  concapta  for,  2-276 
axpandabla  atrueturea  aa  reentry  dacaler- 
atora  for,  2-287 
flight  path  control  of,  2-301 
hardanlng  agalnat  nuclear  datonatlona,  2-59Ba 
Instrumentation  of  life  aupport  systems  In, 
19-90 

Intersection  of  orbits  of,  10-286 
lunar  reentry,  recovery  of,  4-18 
lunar,  tracking  ayatama  for,  12-252 
nonlinear  attitude  control  ayatama  for,  2-208 
on-pad  detection  of  nuclear  weapons  In,  7-71 
radiation  heat  transfer  analysis  for,  2-119a 
sanitation  and  hygiene  In,  19-68 
aynnatrlcal,  spin  control  of,  10-126 
techniques  for  analysis  of  attitude  control 
systems  In,  2-208 

telemetry  transmitter,  microwave  radiating 
pewer  source  for,  2-711a 
Spacecraft  environments, 

crew  performance  test  results  In,  19-70 
Spacecraft  systems, 

track  testing  facility  for,  5-9 
Space  environmental  conditions, 

lubricants  and  lubrication  In,  2-541 
sealed,  regeneration  of  air  in,  19-59 
simulation  of,  8-209 
Space  navigation, 

manual  participation  in  control  systems  for, 
19-87 

Space  operations, 

concentrating  photovoltaic  power  systems  for, 
2-386 

Space  propulsion, 

Barkhausen-Kurz  oscillators  and  Ion  sources 
for,  2-666 
Spallation, 

by  Impulsive  loading,  2-399 
Spark  discharges, 

size  and  brightness  of,  2-546 
Spectra, 

radio  frequency,  signature  measurements  of, 
12-251 

Spectra  (Infrared), 

of  ketones,  ethers  and  alcohols,  2-743 
of  lubricants,  2-771 
Spectral  emlttance, 

data  for  oxidized  and  coated  materials,  16- 
370a 


of  gold  with  tranaparent  protaetlva  coatlnga, 
2-443 

of  slntarad  binary  mljcturas,  2-443 
Spectral  outputs, 

AH/FP8-3A  radar  transmitter,  maaauramant 
tachnlquaa  for,  12-311 
Spectrophotometry , 

In  the  shock  Ionisation  of  argon,  krypton 
and  xenon,  9-135 
Spectroscopy, 

mass,  Improvamants  In,  2-275 
Speech , 

charactarlstlcs  during  walghtl assnass ,  19-45 
Spaach  bandwidth  coBipreaslon,  2-70 
Speech  comprasslon,  12-171 
Spaach  transmission, 

nolaa  Intarfaranca  In,  12-298 
Spheres , 

In  ogival  cylinder  subsonic  flow  wskea, 
drag  of,  2-587a 

low  density  hypersonic  flow  drag  of,  8-205 
Spin  control  syatasis, 

for  aymmatrlcal  spacecraft,  10-126 
Spraying, 

plasma  jet,  of  tungsten  and  refractory 
carbides,  2-201 
Springs, 

bimetallic,  2-566a 
Stability, 

static  transonic  flow,  of  flnnad  oglva- 
cyllnder  models,  8-182 
Stabilization  aystems, 

for  escape  capsules,  2-243 
Stacking  fault  energies, 

of  face-centered  metallic  crystals,  2-388 
Stainless  steel, 

heat  resistant,  development  for  aircraft, 
2-386a 

In  high  pressure  breathing  oxygen  systems, 
19-102 

high  temperature,  absorbent  coatings  for,  2- 
452 

high  temperature  creep  of,  2-394 
Stalling, 

of  J85-GE-5  air  compressors,  8-150 
Stannous  fluoride, 

aqueous,  as  a  prophylaxis  In  dentistry,  20-92 
aqueous,  in  dentistry,  pyrophosphate  com¬ 
patibility  with,  20-108 
Star  tracking, 

techniques,  evaluation  of,  2-494 
Starvation, 

fatty  acid  synthesizing  enzymes  during,  21-46 
Static  dischargers, 

aircraft,  testing  of,  2-95 
Statistical  analysis, 

of  activity  preferences  and  success  predic¬ 
tion  of  aviation  personnel,  18-9 
of  aptitude  test  results  for  aviation  per¬ 
sonnel,  18-6,  13-7 

of  aviation  personnel  biographical  inventory 
items  in  predicting  technical  school  suc¬ 
cess,  18-12 

of  circuit  performance,  12-227 
of  failure  of  electronic  materials  and  de¬ 
vices,  12-407 

of  personality  test  raaults  for  aviation 
personnel,  18-4 
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(or  r«diie*d  data  aaeuraejr,  6-7 
Statistical  precadvras, 

Oallagar  coda  lii|  12-SS6 
Staal.  (Saa  also  Stalnlaas  ataal.) 

hlgh-atrangth,  eraap  and  tatlgua  o(,  2-4BO 
rasponsa  to  Mar-Strain,  2-230 
Stochaatle  dlaturbanea  data, 

in  flight  control  systana  analysis,  2-347 
8T0L  aircraft, 

varlabla  swaap,  supersonic  lift  and  drag 
charaetarlatlcs  of,  2-724 

Strain  gagas, 

for  eraap  naasuraBanta  of  notehad  platas, 
2-710 

Strategic  control,  10-12 
Straak  eanaraa, 
high  apaad,  2-596 
Stress  (psychology) 

In  dental  patients,  20-95 
of  military  duty  In  arctic  regions, 

21-33 

Stress  cracking, 

of  polyathylana  plastlci,  2-69a 

Strasaas, 

thermal  In  structures,  analysis  of,  16-517a 
Stress  relaxation, 

bibliography  of,  16-71a 
chasiorhaologlcal ,  In  characterising  poly- 
urethanas, 16-71a 
Stress-strain, 

aquations,  for  woven  textiles,  2-457 
Stress-atralii  data, 

biaxial,  tests  for,  2-401 
Stress  wave  propagation, 

uniaxial,  by  Impulsive  loading,  2-399 
Straas  waves. 

Interaction  with  flat  plate  structures,  7-47 
Structural  shells. 

Interaction  of  plana  longitudinal  stress 
waves  kith,  7-30 
Structural  temperatures, 

Mlnuteman,  trajectory  and  insulation  thick¬ 
ness  Influence  on,  9-58 
Structures, 

aerospace,  beryllium  composite  materials 
for,  2-706a 

complex,  theory  of  response  to  vibration  and 
acoustic  excitation  of,  2-614 
crystal,  of  non-metals,  10-127 
effect  of  nonlinear  behavior  on  mechanical 
properties  of,  2-156 
expandable,  as  reentry  decelerators  for 
spacecraft,  2-287 

expandable,  coated  glass  textiles  for,  2-569 
expandable,  materials  for,  2-542 
flat  plate,  effect  of  stress  waves  on,  7-47 
Mlnuteman,  Influence  of  external  Insulation 
thickness  on  temperature  of,  9-58 
Mlnuteman,  trajectory  Influence  on  tempera¬ 
tures  of,  9-58 

molecular,  of  polymers,  2-16a 
refractory  metal,  designs  of  and  fabrication 
techniques  for,  2-392a 
tallplana,  response  to  jat  noise  of,  2-680 
thermal  stress  analysis  of,  16-517a 
underground  protective,  design  of,  7-43 
vehicle,  sonic  fatigue  of,  2-26 


Subsonic  flow, 

drag  of  platas,  eonas  and  apharas  In  ogival 
cylinders  wakas,  2-587a 
tasting  of  hypersonic  raantry  configurations 
In,  2-270 
Sulfides, 

organic  phosphine,  preparation  of,  2-4a 
Sulfur  hexafluoride. 

In  high  power  microwave  aystams,  12-443 
Suparalloys, 

high  tamparatura,  absorbent  coatings  for, 
2-432 

Superconducting  ganaratora, 

hast  transfer  design  data  for,  2-811 
Suparcondnet Ivlty , 

In  matsls  and  alloys,  2-269 
Suparlattlca  formation. 

In  oxide  solid  solutions,  2-92a 
Supersonic  aircraft, 

hydrocarbon  fuels  for,  2-254 
Supersonic  flow, 

drag  and  stability  tasting  of,  parachute 
fabrics  In,  8-185 

fluid  dynamic  properties  of  delta  wings 
In,  2-155 

hast  transfer  end  pressure  distributions 
on  leading  edge  of  Nlka-Zaus  canard  models 
In,  8-179 

nose  probe  pressure  testa  In,  8-226 
Supersonic  notsles, 

design  of  high  tamparatura,  axlsymsiatrlc, 
2-445 

Supersonic  vehicles, 

thermal  stability  of  fuels  end  lubricants 
tor,  2-761 

Supersonic  wlndblast, 
protection  from,  17-6 
Surfaca-actlva  substancas, 

affect  on  mechanical  properties  of  copper 
single  crystals,  2-99 
Surveillance, 

coherent  optical  devices  for,  12-292,  12-420 
space,  photograometrlc  resection  method  for 
evaluation  of  systems  of,  12-442 
systems  for  space,  12-256 
Survival , 

of  cooDUnlr.at Ion  systems,  12-403 
Survival  equipment, 

for  air  force  personnel ,  2-601 
Susceptibility, 

magnetic.  Improved  measuring  techniques  tor, 
2-192 

Suspension  devices, 

for  strategic  bombers,  7-108 
Sweating, 

relationship  with  skin  temperature  and  cutan¬ 
eous  blood  flow,  19-69 
Synchronisation , 

of  long  and  short  range  communication  sys¬ 
tems,  2-641a 

Synchronous  wave  amplifiers,  12-455 
Syst-ms , 

performance  evaluation  of,  19-105 
Systems  analysis, 

linear  operator  theory  application  to,  2-393 
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ot  abiorptlvltlaa  and  antaalvttlaa  of  tharaal 
control  aurtaea  aaatlnga,  S^llPa 
ot  aarth  napMtic  flald  tntanaltlaa,  2-M7 
of  Young* a  and  Shaar  nodull  tor  non-aatallle 
matarlals,  16-S40a 
Tallplana  atrueturaa, 

rasponia  to  jot  noiaa,  2-680 
T-VNF  lOS  radio  flald  Intonalty  oMtori, 
couiparatlva  taiti  on,  12-402 
Tantalum, 

machanlcal  propart las  ot,  2- 394 
roactlon  with  rockat  axhauata,  2-527 
Tantalun-tungatan  alloya, 

raaetlon  vlth  rockat  axhauata,  2-327 
Targat  discrimination, 

radar  tachnlques  for,  10-144 
Targats, 

radar,  cross-auction  analysla  tachnlquaa  for, 
12-178 

towad  training,  radar  Idantlf Icatlon  ot,  2-116 
Taak  parformanea, 

daalgn  ot  aids  for,  19-20 
laprovament  with  practlca,  19-60 
training  and  ratantlon  of  aklll  for,  19-107 
TE-289  rocket  motors, 

high  altitude  tasting  of,  8-190 
TE-34S  rockat  motors, 

altitude  tasting  of,  8-159 
TE-359  rocket  motors, 

simulated  high  altitude  testing  of,  8-192 
TE-375  rocket  motors 

simulated  high  altitude  tasts  of ,  8-194,  8-210 
Talematering  data, 

pulre  code  modulation  long  range  transmission 
of,  2-1984 

Talamaterlng  transducers, 
handbook  of,  16-67 a 
Telemetering  transmitters, 

spacecraft,  microwave  radiating  power  source 
for,  2-711a 

microwave,  solid  state  davlcas  for,  2-307 
Telemeter  systams, 

time  division  multiplexed,  2-553a 
Telephone  communication  systems, 

evaluation  of  training  of  operators  of,  3-54 
Talephone  equipment, 

dial  central  office,  evaluation  of  training  of 
operators  of,  3-54 
Temperature  measuramant, 

errors  in  thermocouple  surface,  2-373a 
by  resistance  tharmomater  to  2000°  C,  2-417 
Temperature  sensors, 

resistance,  to  2000°  C,  2-417 
Terminal  "J”, 

In  coununlcatlon  systems,  12-310 
Terminations, 

optimal  broadband  matching  of,  12-283 
Taat  facilities, 

for  ascape  capsules,  2-628 
for  fuel  tanks  and  fuel  tank  seals,  2-91 
for  ground-tasting  Ion  anginas,  8-152 
for  heat-resistant  materials,  2-312a 
for  Impact  bahavlor  of  parachute  fabrics, 
16-511a 

for  Investigating  biaxial  stress  and  strain 
data,  2-401 


for  nolaa  In  aircraft  atatle  dlaehargara, 
2-93 

for  stallar-lnartlal  guidance  ayatama,  3-8 
track,  for  apacacraft  ayatama,  3-9 
Tetrodes , 

high  pouarad  switch,  12-116 
Taxtllaa.  (Sea  also  Parachute  fabrics.) 
coated  glass,  for  axpandabla  atrueturas, 

2-369 

machanlcal  propartlaa  of,  2-613 
woven,  atrass-atraln  aquations  for,  2-457 
Thermal  conductivity, 

apparatus  for  high  tamparatura  naasuramanta, 
2-348 

datarmlnatlon  at  high  tanparaturaa ,  2-528a 
high  temperature,  of  ceramics,  16-66ea 
Thermal  energy  storaga  matarlals, 
lithium  hydride,  2-427a 
Thermal  expansion, 

dllatomater  for  high  tamparatura  luasure- 
mants,  2-315 
Ttiermal  Insulation, 

compendium  of  tharmophysleal  propartlaa, 

2-215 

Thermal  protection, 

design  systems  procadure  for  reentry  vehicle, 
2-625 

Thermionic  converters, 

hollow  cathodes  In,  2-723a 
low  temperature,  vapor  filled,  2-324 
Thermionic  generators, 

high  temperature,  vapor  filled,  2-513a 
Thenaocouplas, 

catalysis  of  combustion  of  gas  mixtures  by, 
2-304 

surface  temperature,  maaaurlng  errors  with, 
2-373a 

Thermodynamics , 

of  refractory  materials,  bibliography,  2- 
260a 

Tl4ennogenesls, 

In  cold  acclimatised  rats,  21-48 
Thermometers , 

high  temperature,  for  reentry  vehicles,  2-63 
Thlonlne, 

photogalvaiilc  solar  energy  convertnr,  2-373 
Time  series  analysis, 

of  satellite  radar  observations,  10-40 
time  standards, 
molecular  beam,  12-257 
Tires, 

slllcona-steel  aircraft,  2-43 
Tissues  (biology) , 

microwave  penetration  and  thermal  dissipation 
in,  12-244 

Titan  II  fuel  tanks, 

destruction  testing  of  scale  model  systems 
of,  2-221 

Titan  II  guided  missiles, 
model  simulation  of  penetration  and  target 
damage  effectiveness  of,  7-28 
Titan  B  Mark  4  reentry  vehicle, 

transonic  pressure  testing  on  models  of, 

8-178 

Titanium, 

diffusion  in,  2-561 
self  diffusion  of,  2-561 
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TltMluB  alloy  ihaat, 

high  toaparatura  eraap  of,  2-524 
Tornadotron,  2-151 
Tow  aubtyataiw, 

A/A  57U-15,  coapatlblllty  with  P-IOOD 
aircraft t  3-66 

P-IOIB  aircraft,  avaluation  of  cooponanta  of, 
3-36 
Toxicity, 

cutanaous,  of  air  force  davalopaant  aatariala, 
19-26 

of  fatty  acida,  19-35 
of  pantaborana ,  19-109 
Toxic  tolarancaa, 

of  rata,  mica  and  monkaya,  2-519a 
Tracking, 

continuoua,  litarature  raview  of  diaplay 
modaa  for,  19-93 

lunar,  optlo.U  tacUiiiquaa  for,  2-473 
photographic,  of  aatallita  vahiclas,  10-209 
alngla-atation,  accuracy  of,  6-9 
atar,  avaluation  of  tachniquaa  for,  2-494 
Tracking  ayatnaa.  (Sea  also  PROCTOR.) 

for  lunar  spacecraft  and  aatallitea,  12-252 
Trailblazar  1  reentry  vehicles, 

reentry  optical  obaarvationa  of,  10-117 
Traila, 

ionized,  errors  in  microwave  transmission 
measurements  of,  10-119 
Training.  (See  also  Crosstraining.) 

of  aircraft  ground  equipment  repairmen,  3-63 
.  of  chimpanzees,  17.-16 

cosounlcatlons  systems  operator,  evaluation 
of,  3-52 

dial  central  office  equipment  operator,  evalu¬ 
ation  of,  3-54 
for  disaster  control,  3-61 
and  skill  retention,  19-107 
programs  of  and  test  construction  for,  19-67 
Trajectories, 

flight  vehicle,  computer  program  for  path 
error  and  dispersion  analysis  of,  2-552a 
interplanetary,  IBM  7090  computer  program  for 
study  of,  16-502a 
mark  5  nose  cona,  data  for,  9-108 
Minuteman,  structural  temperature  Influence 
of,  9-58 

shallow  reentry  ballistic,  7-50 
single  Impulse,  of  orbital  maintenance  work¬ 
ers,  19-103 

subsurface  ballistic  vehicle,  7-106 
Trajectory  program, 

mass  point,  for  CDC  1604  computer,  7-49 
Transducers , 

piezoelectric,  for  pressure  measurements, 

2-171 

pressure,  radiation  effects  on,  7-63 
telemetry,  handbook  of,  16-67a 
Transfer  functions, 

for  flexible  airframes,  2-279 
Transmission, 

electromagnetic  wave,  12-528,  12-529,  12-530, 
12-531 

ultra-high  power  microwave,  failure  of,  12-444 
Transonic  flow, 

pressure  testing  on  models  of  Titan  B  mirk  4 
reentry  vehicles,  8-178 


static  stability  charaetaristiea  of  ogive 
cylinder  models  in,  8-182 
Transonic  wind  tunnels, 

modal,  calibration  of,  8-206 
Transportation, 

ground  anvironmant  loads  criteria  for 
guided  miaslla,  15-627a 
Transvarsa  wave  asiplifisrs, 

d.-c. -pumped,  minimum  noisa  tes^aratura  in, 
12-451 

Transvarsa  waves, 

analysis  of  Interaction  in  periodic  static 
fialds,  12-452 

in  microwave  devices,  interaction  of,  12-453 
Transvaraa-wava  tubes, 

exparimantal ,  unexpected  effects  in,  12-450 
Traveling  wave  tubas, 
failure  of,  12-410 
large  signal ,  12-243 

S-band,  low-noise  periodic,  permanent  mag¬ 
net,  12-327,  12-468 
variable-pitch  helix,  12-243 
Trlmetallic  films, 

electrophoretic  deposition  of  low  coarcive 
force,  2-306a 
Triodes , 

cesium  magnetic,  2-598 
Tubas.  (See  also  Traveling  wave  tubes.) 
for  E  band  amplifiers,  12-424 
experimental  transverse-wave,  unexpected 
effects  in,  12-450 

high  power,  ceramic-metal  seals  for,  12-368 
Tungsten,  (See  also  Molybdenum-tungsten 
alloys;  Tantalum-tungsten  alloys.) 
coatings  for  high 'temperature  protection  of, 
2-205 

oxidation  of,  15-575a 
plasma  j'et  spraying  of,  2-201 
reaction  with  rocket  exhausts,  2-327 
Tingsten  alloys, 

vacuum  arc  casting  of,  2-508 
vacuum  arc  melting  of,  2-781 
Tunnel  devices , 

in  high  frequt  ./  amplifiers,  12-323 
Tunnel  diode  converters,  12-367 
Tunnels , 

high  intensity  arc-plasma,  design  of,  2-633 
Turbojet  engines, 

J  85-GS-5,  stalling  of  comprs8';ors  in,  8-150 
J  85-GE-5A,  altitude  performance  of,  8-171 
Turbulent  boundary  layer, 

pressure  fluctuations  in,  2-425 


UDMH, 

animal  absorption,  distribution  and 
excretion  of,  19-30 
in  blood,  19-120 

effect  on  monkey  learned  task  performance, 
19-64 

rat  and  dog  metabolism  of,  19-110 
in  urine,  19-119 
UNIVAC  computer  program, 

for  parameterization  of  transport  logistics, 
2-50 
Urine , 

tiuman,  sinusoidal  vertical  vibration  effect 
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on  oadlBont  In,  19-63 

tIMl  In,  19-119 

wntor  raeovary  troa,  19-75 


Vaeuua  arc  caitlng, 

of  aolybdanun  and  tungatan  alloya,  2-508 
Vacuum  are  naltlng, 

of  tungatan  alloya,  2-781 
VaeuuB  facllltlaa, 

ultra  high,  plana  for  convartlng  altltuda 
chanbar  to,  2-274 

Vacuum  gagaa.  Saa  lonlaatlon  gagaa. 

Vacuum  tachnlquaa, 

for  radiation  chamlcal  atudlaa  of  organic 
compounds,  2-575 
Vanadium  alloya, 

high  tamp'srature ,  davalopmant  of,  2-667 
Van  Allan  radiation  bolt, 
protons  In,  7-105 
Vapor  phase  coatings, 
equipment  for,  2-499 
Vaaoconstrlctlon, 

cold  Induced,  In  rabbits'  ears,  21-50 
Vehicles.  (See  also  Aerospace  crafti 

Aircraft;  Flight  vehlclest  Reentry  vehicles; 
Spacecraft.) 

Interplanetary,  reliability  predictions  for 
guidance  systems  of,  2-359 
low  radar  cross  section  test,  9-96 
sonic  fatigue  of  structures  of,  2-26 
subsurface  ballistic,  trajectories  for, 

7-106 

supersonic,  thermal  stability  of  fuels  and 
lubricants  for,  2-761 
Velocity, 

visual  perception  of,  10-37 
Venus , 

flight  environment  parameters  of,  2-805 
Vibration.  (Sae  also  Noise;  Sinusoidal 
osclllat Ions.) 

Caravelle  aircraft  rear  structural  panel, 
analysis  of,  2-681 
of  F-106A  aircraft  In  flight,  2-504 
helicopter  hub,  affect  of  tandem  rotor 
spacing  on,  2-601a 

helicopter  rotor  blede,  measurement  of,  2- 
523a 

longitudinal  whole-body, human  response  to, 
19-66 

simulation  In  bloastronautlcs  research,  2-743a 
sinusoidal  vertical,  affect  on  urinary  sedi¬ 
ment  In  man,  19-63 

torsional,  effect  of  banding  distortion  in 
rectangular  plates  on,  2-701 
Vibration  excitation, 

theory  of  response  of  complex  structures  to, 
2-614 

Vibration  exciters, 

dielectric  fluid  modulation  of  hydraulically 
powered,  2-536 
Vibration  testing, 

equivalence  with  acoustic  testing  of,  2-614 
Visual  acuity, 

body  orientation  and  gravity  effects  on, 

19-74 

Visual  perception, 

light  control  equipment  for  studies  of,  19-33 


under  reduced  gravity,  19-55 
of  velocity,  10-37 
Vitamin  A, 

cold  accllmetlsad  rat  matabollam  of,  21-44 
Voltage  equalisation, 
parallel  Impedance,  12-418 
Voltage  aquaring, 

clrculta  In  fixed-probe  multimode  power 
maaaurlng  aqulpswnt,  12-477 


Wakes, 

subsonic  flow  ogival  cylinder,  drag  of 
plates,  cones  and  aphares  In,  2-587a 
Water, 

breathing  oxygen  from  electrolyala  of,  19-94 
recovery  fromurlne.  19-75 
Wave  generators, 

high  power  millimeter,  12-35 
submllllmeter ,  0-type  carlnotrona  as, 

12-482,  12-483,  12-519 
Waveguides.  (See  also  Terminations.) 
with  shunt  devices ,  amplitude  and  phase 
derivation  In,  10-135 
Wave  propagation, 

field  strength  measurements  In  relation  to 
multipath,  12-339 

Waves.  (See  also  Cyclotron-wave  amplifiers; 
Electromagnetic  waves;  Mechanical  waves; 
Shock  waves;  Stress  wave  propagation; 
Synchronous  wave  amplifiers;  Trensverse 
waves . ) 

cyclotron,  harmonic  generators  based  on,  12- 
487 

high  power  millimeter,  generatlo’’.  of,  12-353 
stress.  Interaction  with  flat  plate  struc¬ 
tures,  7-47 
Weapons , 

electromagnetic  radiation,  12-504 
Weapon  systems, 

B-52  H  aircraft,  evaluation  of,  4-14 
lasers  In,  12-276 
Wear, 

at  high  temperatures,  15-603s 
of  single  crystals  of  sapphire,  15-316a 
Weightlessness.  (See  also  Zero  gravity.) 
effect  on  speech,  19-45 

psychomotor  tests  under  conditions  of,  19-73 
single  Impulse  trajectories  In  conditions 
of,  19-103 

sleep  and  altered  proprioceptive  input  in 
In  relation  to,  19-93 
Weightlifting, 

human  capability  for,  19-57 
Welding, 

of  niobium  alloys,  2-292 
Wheels, 

flight  vehicle,  testing  of,  16-885e 
Wiener-Spencer  theorem, 

antenna  application  of,  12-334,  12-458 
Whiskers , 

aluminum  oxide,  as  reinforcements  In  compos¬ 
ite  materials,  9-128 

Iron,  X-ray  diffraction  analysis  of,  2-331 
silicon  carbide,  growth  and  properties  of, 
16-252a 
Wind  blast, 

supersonic,  protection  from,  17-6 
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